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PREFACETO THE AUGUST2000 EDITION 

This edition of the Regional Water Board staff re- 

port, A Compilation of Water Quality Goals, super-
sedes all earlier editions and updates. These and earlier 
editions and updates should be discarded, as they con- 
tain outdated information. The new edition contains 
information that is current as of late August 2000. 

Many significant changes have been incorporated 
into this edition of Water Quality Goals. Numerical 
water quality limits are newly added from the follow- 
ing sources: 
+ 	 The California Toxics Rule -- Water Quality Stan- 

dards; Establishment of Numeric Criteria for Pri- 
ority Toxic Pollutants for the State of California -
promulgated by the U. S. Environmental Protec- 
tion Agency (USEPA) on 18 May 2000; and 

+ 	 Hazard Assessments and Water Quality Criteria 
for pesticides, from the California Department of 
Fish and Game. 

Updated numerical water quality limits are included 
from the following sources: 
+ 	 California Public Health Goals for drinking water 

from the California Environmental Protection 
Agency (CalIEPA), Office of Environmental 
Health Hazard Assessment (OEHHA); 

+ 	 California Maximum Contaminant Levels and 
Action Levels for drinking water from the Califor- 
nia Department of Health Services; 

+ 	 Drinking Water Regulations and Health Adviso- 
ries from USEPA; 

+ 	 Reference doses and cancer potency factors from 
the Integrated Risk Information System (IRIS) 
database, maintained by USEPA; 

+ 	 National Recommended Ambient Water Quality 
Criteria for protection of human health and aquatic 
life, published by USEPA; and 

+ 	 Cancer risk estimates from the CalIEPA Toxicity 
Criteria Database, maintained by OEHHA. 

In addition, Chemical Abstracts Service (CAS) Regis- 
try Numbers have been added to help clarify the iden- 
tity of most listed chemicals. 

The narrative Selecting Water Quality Goals has 
been updated to better assist the user in proper selec- 

tion of numerical limits from the tables to ascertain 
compliance with California's water quality standards. 
To use this report correctly, it is necessary to read 
the enclosed narrative Selecting Water Quality 
Goalscarefully before selecting numerical water 
quality limits from the tables. That narrative includes 
an example of water quality goal selection. 

A Compilation of Water Quality Goals is a techni- 
cal report by staff of the California Regional Water 
Quality Control Board, Central Valley Region. It is 
intended to assist in the appropriate interpretation of 
narrative water quality objectives. This report does 
not, nor is it intended to, establish policy or regula- 
tion. 

The August 2000 edition of A Compilation of 
Water Quality Goals is available on the Central Valley 
Regional Water Board's internet web site at: 

www.swrcb.ca.gov/rwqcb5 
Additional hard copies of Water Quality Goals are 
available in person or by mail from the Reception 
Desk at the Sacramento Office of the California Re- 
gional Water Quality Control Board, Central Valley 
Region, 3443 Routier Road, Suite A, Sacramento, CA 
95827-3003. Public agencies may receive copies free 
of charge, with the allowable number of copies per 
agency based on current supply and budgetary con- 
straints. Private entities may receive the report for 
$38.00 per copy. This charge covers the cost of repro- 
duction, shipping and handling. Payment, if applica- 
ble, must accompany all requests. Checks are to be 
made payable to the Central Valley Regional Water 
Quality Control Board. 

This staff report is not copyrighted. Persons are 
free to make copies of all or portions of this report. 
However, the author cautions that copies of the tables 
of numerical water quality limits without the accom- 
panying narrative Selecting Water Quality Goals could 
result in misuse of the information. 

If you have questions regarding this edition of the 
Water Quality Goals staff report, please contact me by 
telephone at (916) 255-3123 or CalNet 8-494-3123 or 
by E-mail at marshaj@rb5s.swrcb.ca.gov. 

-Jon B. Marshack 

http:marshaj@rb5s.swrcb.ca.gov
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The remainder of this report is divided into six 
sections: 
+ Selecting Water Quality Goals 
+ Cross Reference of Chemical Names 
+ Water Quality Goals for Inorganic Constituents 
+ Water Quality Goals for Organic Constituents 
+ Footnotes 
+ References 
Selecting Water Quality GoaIs-This section d e  
scribes the process by which numerical limits for wa- 
ter quality parameters and constituents may be selected 
to protect beneficial uses of groundwater and surface 

atom) and Inorganic Constituents (all other chemicals 
and parameters). Within these sections, numerical 
water quality limits for a single constituent or pa- 
rameter are presented on groups of five consecutive 
pages. This makes comparison of limits easier for a 
single chemical. It takes this many pages to present the 
wide range of water quality numerical limits covered 
by this report. Therefore, for any constituent or pa- 
rameter of interest, be sure to review all five pages 
containing listings for that constituent or  parame- 
ter before selecting numerical limits. The sixth page 
of each group lists CAS Numbers, common synonyms 

waters. A glossary of 
commonly used terms is 
included at the end of 
this section. 
Cross Reference of 
Chemical Names -
This section provides an 
alphabetical listing of 
synonyms for the chemi- 
cal constituents and pa- 
rameters covered by this 
report. Many chemical 
constituents and pa- 

To avoid incorrect use of the 


numerical water quality limits 


contained in this report, the author 


strongly recommends that the section 


Selecting Water Quality Goals 


be carefully reviewed. 


and abbreviations for the 
chemicals. 

The numerical value 
of some water quality 
limits varies with the 
hardness, temperature, 
pH, or other characteris- 
tics of the waters to 
which they are applied. 
The variable limits for 
the protection of aquatic 
life from ammonia, 
heavy metals, and penta- 

rameters are commonly referred to by more than one 
name. Look here first to find your chemical con- 
stituent o r  parameter of interest. This section indi- 
cates whether the constituent or parameter is listed 
under Organic Constituents or Inorganic Constituents. 
It also shows under which name the constituent or pa- 
rameter is listed in the tables of Water Quality Goals. 
Chemical Abstracts Service (CAS) Registry Numbers 
are also provided to help clarify the identity of most 
constituents. 
Water Quality Goals -These two sections contain 
tables of numerical water quality limits divided into: 
Organic Constituents (those chemicals whose chem- 
istry is dominated by the chemistry of the carbon 

chlorophenol are presented in special tables and graphs 
at the end of the two Water Quality Goals sections. 
Where a numerical limit varies in this manner, the 
number of the page which presents the variable limit is 
cited in the tables. 
Footnotes-Many listings in the tables contain foot- 
notes within parentheses. These footnotes, listed near 
the end of this report, explain limitations on how the 
numerical water quality limits apply and provide other 
useful information. 
References -Literature sources, from which the nu- 
merical water quality limits were obtained, are pro- 
vided at the end of this report. 





California is significantly limited in the quantity 
and quality of its water resources. Recurring periods of 
drought have clearly demonstrated the magnitude and 
severity of these limits. At the same time, improper 
waste management practices and contaminated sites 
pose significant threats to the quality of California's 
usable groundwater and surface water resources. The 
state population is expected to increase by fifty percent 
over the next quarter century, while the population of 
the Central Valley is expected to double over the next 
twenty years. At the same time, there is a growing re- 
alization that additional water is also needed for in- 
stream fisheries management. Therefore, it is impera- 
tive that California restore and maintain the quality of 
its water resources so as to be available to serve the 
growing needs of agriculture, cities, and industries 
without impairing in-stream beneficial uses. 

The purpose of this staff report of the California 
Regional Water Quality Control Board, Central Valley 
Region is to introduce California's water quality stan- 
dards and to outline a system for selecting numerical 
water quality limits, consistent with these standards. 
The resulting numerical limits may be used to assess 
impacts from waste management activities and con- 
stituent releases on the quality of waters of the state 
and the beneficial uses of these waters. 

To determine whether a particular waste manage- 
ment activity or constituent release has caused or 
threatens to cause adverse water quality impacts, it is 
necessary to apply California's water quality stan- 
dards. These standards are found in the Water Quality 
Control Plans. At concentrations equal to or greater 
than these standards, constituents are considered to 
have unreasonably impaired the beneficial uses of the 
state's waters; that is, pollution has occurred. In many 
cases, water quality standards include narrative, as op- 
posed to numerical, water quality objectives. In such 
cases, numerical water quality limits from the litera- 
ture may be used to ascertain compliance with these 
standards. 

Because of its water limitations, California pos- 
sesses a unique system for the protection and control 

of the quality of its most valuable resource. Our pre- 
sent system of water quality control was established in 
1969, with the adoption, by the state legislature, of the 
Porter-Cologne Water Quality Control Act. Found in 
Division 7 of the California Water Code, the Porter- 
Cologne Act (http://www.swrcb.ca.gov/water~laws) 
provides for ten water quality control agencies, the 
State Water Resources Control Board and nine Re- 
gional Water Quality Control Boards. The Act in- 
structs the boards to preserve and enhance the quality 
of California's water resources for the benefit of pre- 
sent and future generations. 

The State Water Board carries out its water quality 
protection authority through the adoption of specific 
Water Quality Control Plans. These plans establish 
water quality standards for particular bodies of water. 
California waterquali_tyYstandards-arecompo.sed of 
three.partsr~~~~~ion1!o_f~_ene~cLa1.~sses.off~ater,  
water quality objectives to protect those uses, and im- --.............. 
 ........................ 

plemen.@tion programs designed..toac_@e~,ann~main-
tain compliance with the water quality objectives. 
_C__--.*-----__ 

Water Quality Control PTbnS'ailopted by the State 
Water Resources Control Board include: 
+ 	 The Ocean Plan 
+ 	 The Thermal Plan (temperature control in coastal 

and interstate waters and enclosed bays and estu- 
aries)

+ 	 The Delta Plan (Sacramento-San Joaquin Delta 
and Suisun Marsh) 

+ The Lake Tahoe Basin Water Quality Plan 
The State Water Board recently adopted the Policy for 
Implementation of Tonics Standards for Inland Surface 
Waters, Enclosed Bays, and Estuaries of California. 
This policy provides implementation measures for 
numerical criteria contained in the Califonia Toxics 
Rule, promulgated in May 2000 by the U.S. Environ- 
mental Protection Agency (USEPA). When combined 
with the beneficial use designations in the Water 
Quality Control Plans adopted by the Regional Water 
Boards (Basin Plans; see below), these documents es- 
tablish state-wide water quality standards for toxic 
constituents in surface waters that are not covered by 
the Ocean Plan. This combined Water BoardIUSEPA 
action is the first phase in the development of new 

(http://www.swrcb.ca.gov/water~laws)
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Water Quality Control Plans for California's inland 
surface waters and enclosed bays and estuaries. 

The State Water Board also adopts regulations and 
other policies for water quality control, which have the 
enforceability of regulation, to protect water quality 
from discharges of waste to water or to land where 
water quality could be adversely affected. 

To account for the great diversity in California's 
waterscape, the Porter-Cologne Act separates the state, 
along major drainage divides, into nine Water Quality 
Control Regions (see the map on the inside back cover 
of this report). Nine Regional Water Quality Control 
Boards act to protect water quality within these re- 
gions through the adoption of region-specific Water 
Quality Control Plans, also called Basin Plans. The 
Basin Plans contain water quality standards that are 
specific to surface waters and groundwaters within a 
particular region or a portion thereof. As with the State 
Water Board's Water Quality Control Plans, the Basin 
Plans contain beneficial use designations, water qual- 
ity objectives, and implementation programs. 

Through the issuance of waste discharge require- 
ments (permits), water quality monitoring and report- 
ing programs, and other enforceable orders, the State 
and Regional Water Boards implement the statewide 
and regional Water Quality Control Plans, policies for 
water quality control, and water quality regulations. 
The State and Regional Water Boards also administer 
most of the federal clean water laws in California. 

The focus of State and Regional Water Boards' 
water quality control programs are to prevent and cor- 
rect conditions of pollution of water and nuisance. The 
Porter-Cologne Act defines "pollution" as "an altera- 
tion of the quality of the waters ofthe state by waste to 
a degree which unreasonably affects: 
1) such waters for beneficial uses, or 
2) facilities which serve such beneficial uses." 
"Nuisance" is defined as "anything which: 
1) is injurious to health, or is indecent or offensive to 

the senses, or an obstruction to the free use of 
property so as to interfere with the comfortable 
enjoyment of life or properly, and 

2) 	 affects at the same time an entire community or 
neighborhood, or any considerable number of per- 
sons, although the extent of the annoyance or 
damage inflicted upon individuals may be une- 
qual, and 

3) 	 occurs during or as the result of the treatment or 

disposal of wastes." 


The term " - w ~ ~ d a r d s "  is defined in 
regulations that implement the federal Clean Water 
Act. That definition reads: -

"Water quality standards are provisions of state or --.-
federal law which consist of a designated use or uses _ _.,, , -
fo;tbevlaters of th.e.UnLted.Sta?esandwater quiili6 
crit-exia-for such waters ....based uponsuch...... .-. uses. Water ... ..... .. 
quality standards are to protect the public health or 

v.... 	 ~.~ ~ 

welfare, enhance thequality.of~wafer:6dse*e'the 
purposes af ths~Act.~.[40Codeof Federal Regulations 
(CFR) Sect.ionl30.2(~) and 13 1.3(1)] .. ~ . .- . ~ 

So, federal water quality standards must contain at 
least two critical components: 
1) the designation of beneficial uses of water, and 
2) the establishment of water quality criteria designed 

to protect those uses. 
In California, the Water Qu* Control Plans 

designate the beneficia! usesof \?latersgf the .state and...... ~ 

water quality oxectives (the "criteria" under the Clean 
Water Act) to protect those uses. The Water Quality 
Control Plans are adopted by the State and Regional 
Water Boards through a formal administrative rule- 
making process and, thereby, have the force of regula- 
tion. As mentioned above, the California Toxics Rule 
criteria, adopted by USEPA, when combined with ex- 
isting beneficial use designations in the Water Quality 
Control Plans, are also water quality standards. One 
critical difference between the state and federal pro- 
grams is that while the Clean Water Act focuses on 
surface water resources, the term "waters of the state" 
under the Porter-Cologne Act includes both surface 
waters and groundwaters. Therefore, California has 
water,quality standards applicable to groundwaters as 
well as to surface waters. Another difference is that 
California's Water Quality Control Plans include im- 
plementation programs to achieve and maintain com- 
pliance with water quality objectives. 

California's water quality standards are enforce- 
able by the State and Regional Water Boards. They 
apply throughout the bodies of surface water and 
groundwater for which they were established. 

Dnnn 7 
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Section 13050(f) of the Porter-Cologne Act de- 
fines beneficial uses as follows: 

'"Beneficial uses' of waters of the state that may - 7-.--

be against quality degradation include,.......but...... .- ............._.... ... -.". 

are not necessarily-J~mi'ted -.-- -. - to, domest~c ---,.municipal, 
agr@G&ral and industrial supply; power generation; . . .  

r6c;eati~n;.aesthetic.enjoyment;.navigation;and pres-
ervation,..and enhancement'~ . . ~  of fish,.wildlife,.atld..other~~ 

...... 
aquatic resources or preserves." ...... 

The State and Regional Water Boards' Water 
Quality Control Plans list the specific beneficial uses 
established for each of California's surface water and 
groundwater bodies. For example, the Central Valley 
Region's Water Quality Control Plan for the Sacra- 
mento River and San Joaquin River Basins lists the 
following beneficial uses of surface waters and 
groundwaters:
+ 	 Municipal and Domestic Supply 
+ 	 Agricultural Supply 
+ 	 Industrial Supply (both Service and Process) 
+ 	 Groundwater Recharge 
+ 	 Freshwater Replenishment 
+ 	 Navigation
+ 	 Hydropower Generation 
+ 	 Recreation (both Water Contact and Non-Water 

Contact)
+ 	 Commercial & Sport Fishing 
+ 	 Aquaculture
+ 	 Freshwater Habitat (both Warm and Cold) 
+ 	 Estuarine Habitat 
+ 	 Wildlife Habitat 
+ 	 Preservation of Biological Habitats of Special Sig- 

nificance 
+ 	 Preservation of Rare, Threatened, or Endangered 

Species
+ 	 Migration of Aquatic Organisms 
+ 	 Spawning, Reproduction, and/or Early Develop- 

ment 
+ 	 Shellfish Harvesting 

charges of waste that could cause impairment of des- 
ignated beneficial uses. 

Also included within California's system of water 
quality standards are the "policies for water quality 
control" adopted by the State Water Board and incor- 
porated into each of the Basin Plans. One such policy 
is critical to the designation of beneficial uses. 

In 1988, the State Water Board adopted Resolution 
No. 88-63, the "Sources of Drinking Water" policy. 
This policy specifies that, except under specifically 
defined circumstances, all surface water and ground- 
water of the state are to be protected as existing or po- 
tential sources of municipal and domestic supply, 
unless this beneficial use is explicitly de-designated in 
a Water Quality Control Plan. The policy lists specific 
circumstances under which waters may be excluded 
from this beneficial use, including: 
+ 	 waters with existing high total dissolved solids 

concentrations (greater than 3000 mgll); 
+ 	 waters having low sustainable yield (less than 200 

gallons per day for a single well); 
+ 	 water with contamination, unrelated to a specific 

pollution incident, that cannot reasonably be 
treated for domestic use; 

+ 	 waters within particular wastewater conveyance 
and holding facilities; and 

+ regulated geothermal groundwaters. 
These exemptions to the general municipal and do- 
mestic supply beneficial use designation are applied to 
specific water bodies through formal Basin Plan 
amendments by the appropriate Regional Water Board. 

The second component of California's water qual- .,.--.
i ~ ~ _ t ~ ~ d ~ ~ ~ . ~ w a t e ~ , . , ~ u a l i t ~ 
...............
objechves. Th-e'Poit'ei-
Colbgn! Act . . objectivesLas 'Yhe ~ ~ defines "water quality 
limits or levels of water quality constituents or char- 
acteristics which are established for the reasonable 
protection of beneficial uses of water or the prevention 

The Water-Q!!iyC o n t r o l P l a n ~ s p ~ ~ ~ ~ ~ . ~ h l c hof nuisance within a specific area." Since pollution is bene-

f i 6 a p p l y...~ .. to each body of water within each defined as an alteration of water quality to a degree 
region of the state. Under the Porter-Cologne Act, the which unreasonably affects beneficial uses, pollution 
& w h r g e ~ fwaste is not a right, but a privilege, sub- occurs whenever water quality objectives are ex- 
ject to specific permit conditions. The discharge of ceeded. 
waste is also not a beneficial use of water. The Water Water quality objectives designed to protect bene- ............. 

Boards' mission is to protect water quality from dis- ficial uses and prevent nuisance are also foundiii the 

, 



Water Quality Control Plans. As with beneficial uses, 
water quality objectives are established either for spe- 
cific bodies of water, such as the Sacramento River 
between Shasta Dam and the Colusa Basin Drain, or 
for protection of particular beneficial uses of surface 
waters or groundwaters throughout a specific basin or 
region. In addition, the water quality criteria for toxic 
pollutants in the California Toxics Rule apply to nearly 
all of the state's surface waters which are not covered 
by the Ocean Plan, i.e., to inland surface waters, en- 
closed bays and estuaries. These limits are called "cri- 
teria" (rather than ':objectives") because they were 
promulgated by USEPA pursuant to the federal Clean 
Water Act. 

~Water quality objectiyw-may -be stated ....in .either 
numerical or narrative form. Where numerical objec; -______ . ._ . 
tives are listed in the Water Quality Control Plans, 
their values are applicable numerical water quality 
limits for the indicated constituent(s) or parameter@). 
If not exceeded, they will provide reasonable protec- 
tion for beneficial uses of the specified body of water. 
However in many cases, water quality objectives are 
stated in narrative form. Narrative objectives describe 
a requirement or a prohibition. Examples of narrative 
objectives, established in the Central Valley Region's 
Water Quality Control Plan for the Sacramento River 
and San Joaquin River Basins, include: 
+ 	 Chemical Constituents -

"Waters shall not contain chemical constituents in 
concentrations that adversely affect beneficial 
uses. 
"At a minimum, water designated for use as do- 
mestic or municipal supply (MUN) shall not con- 
tain concentrations of chemical constituents in 
excess of the maximum contaminant levels 
(MCLs) specified in . . . Title 22 of the California 
Code of Regulations [California's drinking water 
standards] ... 
"To protect all beneficial uses, the Regional Water 
Board may apply limits more stringent than 
MCLs." 

+ 	 Tastes and Odors -
"Water shall not contain taste- or odor-producing 
substances in concentrations that impart undesir- 
able tastes or odors to domestic or municipal water 
supplies or to fish flesh or other edible products of 
aquatic origin, or that cause nuisance, or otherwise 
adversely affect beneficial uses." 

+ 	 Toxicity -
"...waters shall be maintained free of toxic sub- 
stances in concentrations that produce detrimental 
physiological responses in human, plant, animal, 
or aquatic life associated with designated benefi- 
cial use(s). This objective applies regardless of 
whether the toxicity is caused by a single sub- 
stance or the interactive effects of multiple sub- 
stances." 

The Central Valley Region's Basin Plans also contain 
water quality objectives for the following constituents 
and parameters: 
+ 	 Bacteria 
+ 	 Biostimulato~y Substances 
+ 	 Color 
+ 	 Dissolved Oxygen 
+ 	 Floating Material 
+ 	 Oil and Grease 
+ 	 Pesticides 
+ 	 pH
+ 	 Radioactivity
+ 	 Salinity
+ 	 Sediment 
+ 	 Settleable Material 
+ 	 Suspended Material 
+ 	 Temperature
+ Turbidity 
Some are expressed as numerical objectives, while 
others are in narrative form. Nzcgre water quality 
objectives must be interpreted through<hi selection of 
numerical limits, as further described below. 

_ - L  	 ..--. . .  . 

Water is a multiple-use resource. That is, the same 
water may be used many times between where it falls 
as rain or snow in the mountains and where it eventu- 
ally flows into the ocean. Each use of water causes 
some change or degradation in its quality. Water qual- 
ity can also be degraded by discharges of waste and 
other human activities. Multiple water uses and waste 
discharges and the combined effect on water quality 
must be considered. If the Board allows a single use or 
discharge to degrade water quality to a level just suffi- 
cient to protect beneficial uses, then no capacity exists 
for further degradation by other water uses or other 
human activities. The ability to beneficially use the 
water has been impaired. 

In addition, our understanding of the health and 
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environmental effects of chemicals and combinations 
of chemicals is constantly evolving. What is consid- 
ered safe at 10 ug/L today may be found to be harmful 
at 1 ug/L tomorrow. For these reasons, it is often de- 
sirable to minimize the degradation of water quality 
and to preserve a higher water quality than that which 
will just support beneficial uses, that is, better than 
applicable water quality objectives. 

Realizing this need, the State Water Resources 
Control Board in 1968 adopted Resolution No. 68-16, 
Statement of Policy With Respect to Maintaining High 
Quality of Waters in California. This established an 
Antidegradation Policy for the protection of water 
quality in California. Under this policy, whenever the 
existing quality of water is better than that needed to 
protect all present and probable future beneficial uses, 
such existing high quality is to be maintained until or 
unless it has been demonstrated to the state that any 
change in water quality: 
+ 	 will be consistent with the maximum benefit to the 

people of the state; 
+ 	 will not unreasonably affect present or probable 

future beneficial uses of such water; and 
+ 	 will not result in water quality less than prescribed 

in state policies. 
Unless these three conditions are met, background 
water quality-the concentrations of substances in 
natural waters that are unaffected by waste manage- 
ment practices or contamination incidents-is to be 
maintained. 

If the State or Regional Water Board determines 
that some water quality degradation is in the best in- 
terest of the people of California, some incremental 
increase in constituent concentrations above back- 
ground levels may be permitted under the Policy. 
However, in no case may such degradation cause un- 
reasonable impairment of beneficial uses that have 
been designated for a water of the state. 

The effect of this policy is to define a range of 
water quality-between natural background levels and 
the water quality objectives-that must be maintained. 
Within this range, the Water Boards must balance the 
need to protect existing high quality water with the 
benefit to California as a whole of allowing some deg- 
radation to occur from the discharge of waste. 

The policy also specifies that discharges of waste 
to existing high quality waters are required to use "best 
practicable treatment or control," thereby imposing a 

technology-based limit on such discharges. 
In more recent actions, the State Water Board 

further delineated implementation of the Antidegrada- 
tion Policy. These include the adoption of monitoring 
and corrective action regulations and a cleanup policy. 

CHAPTER 5 REGULATIONS15, ARTICLE 
In July 1991, the State Water Board adopted re- 

vised regulations for water quality monitoring and cor- 
rective action for waste management units-facilities 
where wastes are discharged to land for treatment, 
storage or disposal. These regulations, contained in 
Title 23 of the California Code of Regulations, Divi- 
sion 3, Chapter 15, Article 5, contain the only inter- 
pretation of the state's Antidegradation Policy that has 
been promulgated in regulations. Article 5 requires the 
Regional Water Board to establish water quality pro- 
tection standards for all waste management units. 
Water quality protection standards include concentra- 
tion limits for constituents of concern, which must be 
met in groundwater and surface water that could be 
affected by a release from the waste management unit. 

Section 2550.4 of these regulations requires that, 
in most cases, concentration limits be established at 
background levels. However, in a corrective action 
program for a leaking waste management unit where 
the discharger of waste has demonstrated that it is 
technologically or economically infeasible to achieve 
background levels, the Regional Water Board may 
adopt concentration limits greater than background 
(CLGBs). These limits must be set: 
+ 	 at the lowest concentrations for the individual con- 

stituents which are technologically and economi- 
cally achievable; 

+ 	 so as not to exceed the maximum concentrations 
allowable under applicable statutes and regulations 
for individual constituents [including water quality 
objectives];

+ 	 so as not to result in excessive exposure to a sen- 
sitive biological receptor [as shown, for example, 
through health and ecological risk assessments]; 
and 

+ 	 so that theoretical risks from chemicals associated 
with the release shall be considered additive across 
all media of exposure and shall be considered ad- 
ditive for those constituents that cause similar 
toxicologic effects or have carcinogenic effects. 



In June 1992, the State Water Board adopted 
Resolution No. 92-49, Policies and Procedures for 
Investigation and Cleanup and Abatement of Dis- 
charges Under Water Code Section 13304. This policy 
for water quality control, which was modified in April 
1994 and October 1996, states that the Antidegrada-
tion Policy of Resolution No. 68-16 is applicable to 
the cleanup of contaminated sites, and that criteria in 
Section 2550.4 of the Chapter 15 regulations are to be 
used to set cleanup levels for such sites. [For cleanup 
of leaking underground tank sites, Section 2550.4 cri- 
teria are to be considered in setting cleanup levels un- 
der Chapter 16 of Title 23, Division 3 of the California 
Code of Regulations.] In determining cleanup levels 
for water and for contaminated soils which threaten 
water quality, background constituent concentrations 
in water are the initial goal. If attainment of back- 
ground concentrations is not achievable, cleanup levels 
must be set as close to background as technologically 
and economically feasible. They must, at a minimum, 
restore and protect all applicable beneficial uses of 
waters of the state, as measured by the water quality 
objectives, and must not present significant health or 
environmental risks. 

To determine whether a particular waste manage- 
ment activity or constituent release has caused or 
threatens to cause pollution-a degradation in water 
quality severe enough to impair present or probable 
future beneficial uses-one must refer to California's 
water quality standards. As described earlier, the stan- 
dards consist of a beneficial use or uses of water and 
water quality objectives to protect those uses. Any nar- 
rative objective must be interpreted and a numerical 
limit selected which meets the narrative objective. 
Once all beneficial uses, water quality objectives and 
numerical limits have been identified, those water 
quality limits that protect all beneficial uses are se- 
lected for comparison with measured or projected con- 
stituent concentrations in the water body of interest. 

The first step in selecting beneficial use protective 
water quality limits is to identify the bodies of 
groundwater andlor surface water that have been or 
have the potential to be affected by the particular 
waste management activity or constituent release. Un- 

der California's Antidegradation Policy, water quality 
limits are initially set equal to true background levels 
in the body of water. Constituent concentrations in 
excess of background levels in the water body, caused 
or threatened to be caused by a discharge of waste, 
indicate that water quality degradation has occurred or 
is threatened. 

If degradation has already occurred, water quality 
limits should also be selected to determine whether 
pollution has occurred or is threatened. In that case, 
water quality limits are selected so as to ascertain 
compliance with all applicable water quality objectives 
for the protection of the beneficial uses which have 
been designated for the water body in question. Desig- 
nated beneficial uses and applicable water quality ob- 
jectives to protect those uses are contained in the 
appropriate Water Quality Control Plan@). The proc- 
ess of selecting beneficial use protective water quality 
limits to interpret these standards is shown in Figure 1. 

Some water quality objectives are numerical. 
These numerical objectives are a subset of the applica- 
ble beneficial use protective water quality limits. If 
narrative water quality objectives also apply to the 
constituent or parameter of interest in the water body, 
compliance with those objectives may be determined 
through measurement (e.g., toxicity testing) or other 
direct evidence of beneficial use impacts. Alterna- 
tively, relevant numerical water quality limits may be 
selected from the literature and used to interpret the 
narrative objectives. Water quality limits from the lit- 
erature, called water quality goals in this report, in- 
clude drinking water standards, ambient water quality 
criteria, cancer risk estimates, health advisories, and 
other numerical values that represent concentrations of 
chemicals that would limit specific uses of water. An 
example of a water quality goal is the taste and odor 
threshold for ethylbenzene of 29 ugL, published by 
USEPA. This water quality goal could be used to in- 
terpret compliance with the narrative water quality 
objective for tastes and odors, discussed above. 

For each constituent, all applicable numerical ob- 
jectives along with water quality goals selected to in- 
terpret each applicable narrative objectives are 
collected and the most limiting (most stringent) of 
these values is selected. Below this most limitine -
value, compliance with all applicable water quality 
objectives is assured and the most sensitive beneficial 
use should be protected. This most limiting value be- 



comes the beneficial use protective water quality limit centration than the beneficial use protective water 
for the constituent of interest in the water body. If the quality limit. The State and Regional Water Boards 
concentration of the constituent exceeds the beneficial authority for protection of water quality from waste 
use protective water quality limit, one or more water discharges is limited to the regulation of "controllable 
quality objectives have been violated and pollution has water quality factors"-those actions, conditions, or 
occurred. circumstances resulting from human activities that 

The one exception to this is where the site-specific may influence the quality of waters of the state and 
natural background condition in water is a higher con- that may be reasonably controlled. Where the natural 
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background level is higher than the beneficial use 
protective water quality limit, the natural background 
level is considered to comply with the water quality 
objective. In such cases, other controllable factors are 
not allowed to cause any further degradation of water 
quality. 

The literature contains many useful water quality 
limits designed to protect specific beneficial uses of 
water. These water quality goals can be used to inter- 
pret narrative water quality objectives. The following 
is a summary of available types of water quality goals 
that are presented in this document. The Reference 
section at the end of this report lists the sources of 
these limits, including internet addresses where 
available. 

Maximum Contaminant Levels (MCLs) 

MCLs are part of the drinking water standards 
adopted by the California Department of Health Serv- 
ices (DHS) pursuant to the California Safe Drinking 
Water Act. California MCLs may be found in Title 22 
of the California Code of Regulations (CCR), Division 
4, Chapter 15,Domestic Water Quality and Monitor-. 
ing. USEPA also adopts MCLs under the federal Safe 
Drinking Water Act. DHS's drinking water standards 
are required to be at least as stringent as those adopted 
by the USEPA. Some California MCLs are more strin- 
gent than USEPA MCLs. 

Primary MCLs are derived from health-based cri- 
teria (by USEPA from MCL Goals; by DHS from 
Publich Health Goals or from one-in-a-million [10-~] 
incremental cancer risk estimates for carcinogens and 
threshold toxicity levels for non-carcinogens). MCLs 
also include technoloeic and economic considerations -
relating to the feasibility of achieving and monitoring 
for these concentrations in drinking water supply sys- 

~ ~ 

tems and at the tap. It should be noted that the balanc- 
ing of health effects with technologic and economic 
considerations in the derivation of MCLs may not be 
appropriate for protection of the quality of a raw sur- 
face water or groundwater resource, as will be dis- 
cussed below. Secondary MCLs are derived from 
human welfare considerations (e.g., taste, odor, laun- 
dry staining) in the same manner as Primary MCLs. 

Drinking water MCLs are directly applicable to 
and enforceable by DHS and local health departments 

on water supply systems and at the tap. MCLs, both 
Primary and Secondary, are directly applicable to 
groundwater and surface water resources when they 
are specifically referenced as water quality objectives 
in the pertinent Water Quality Control Plan. Where 
fully health protective, MCLs may also be used to in- 
terpret narrative objectives prohibiting toxicity to hu- 
mans in water designated as a source of drinking water 
(municipal and domestic supply) in the Water Quality 
Control Plan. 

Maximum Contaminant Level Goals 
(MCL Goals or MCLGs) 

MCLGs are promulgated by USEPA as part of the 
National Primary Drinking Water Regulations. 
MCLGs represent the first step in establishing Primary 
MCLs and are required by federal statute to be set at 
levels that represent no adverse health risks. They are 
set at "zero" for known and probable human carcino- 
gens, since theoretically a single molecule of such a 
chemical could present some degree of cancer risk. 
Threshold levels posing no risk of health effects (other 
than cancer) are used for non-carcinogens and for pos- 
sible human carcinogens. Because they are purely 
health-based, non-zero MCLGs may be useful in in- 
terpreting narrative water quality objectives which 
prohibit toxicity to human consumers. 

Public Health Goals (PHGs) 

The California Safe Drinking Water Act of 1996 
requires the Office of Environmental Health Hazard 
Assessment (OEHHA) to perform risk assessments 
and adoot Public Health Goals for contaminants in 
drinking water based exclusively on public health con- 
siderations. PHGs represent levels of contaminants in 
drinking water that would pose no significant health 
risk to individuals consuming the water on a daily ba- 
sis over a lifetime. They are based on a 1 r 6  incre- 
mental cancer risk estimate for carcinogens and a 
threshold toxicity limit for other contaminants, with a 
margin of safety. OEHHA and DHS consider the 
risk level to represent a de minimis level of cancer risk 
from involuntary exposures. 

PHGs adopted by OEHHA are for use by the DHS 
in establishing primary drinking water MCLs. Where 
PHGs are to be based solely on scientific and public 
health considerations without regard to economic con- 
siderations, drinking water MCLs are to consider eco- 



nomic factors and technical feasibility. Each MCL 
adopted by DHS is to be set at a level that is as close 
as feasible to the corresponding PHG, placing empha- 
sis on the protection of public health. Being purely 
health-based, PHGs are also appropriate to use in in- 
terpreting narrative toxicity objectives with respect to 
human exposures from constituents in waters that have 
been designated as existing or potential sources of 
municipal and domestic supply. In addition, where 
water quality objectives require compliance with 
drinking water MCLs, the PHGs may provide an indi- 
cation as to whether MCLs are likely to be revised 
upward or downward in the future. This information is 
important because the State and Regional Water 
Boards must ensure the usability of water for the fore- 
seeable future. 

State Action Levels 

Action levels, published by DHS, are based 
mainly on health effects. An incremental cancer risk 
estimate of 1v6is used for carcinogens and a threshold 
toxicity limit is used for other constituents. As with 
MCLs, the ability to quantify the amount of the con- 
stituent in a water sample using readily available ana- 
lvtical methods mav cause action levels to be set at 
somewhat higher concentrations than purely health- 
based values. Organoleptic (taste- and odor-based) 

-

values are also included as action levels for some 
chemicals. Action levels are advisory to water suppli- 
ers. If exceeded, DHS urges the supplier to correct the 
problem or to find an alternative raw water source. 
When they are purely health-based, action levels may 
also be used to interpret narrative objectives that pro- 
hibit toxicity to humans that may drink the water. 

CallEPA Cancer  Potency Factors  

The Office of Environmental Health Hazard As- 
sessment has lead responsibility within CalIEPA for 
the assessment of human health risks associated with 
exposures to toxic substances in environmental media. 
OEHHA also performs health risk assessments for 
California state agencies outside CaVEPA, such as the 
development of PHGs for the Department of Health 
Services. OEHHA maintains a database of health risk 
information for chemicals called the Toxicity Criteria 
Database. The health based criteria presented in this 
database have been used as a basis for California state 
regulatory actions. The majority has undergone peer 

review and in many cases rigorous regulatory review. 
The database includes cancer potency factors for in- 
halation and oral exposures to many chemicals. These 
CalIEPA cancer potency factors may be used to cal- 
culate concentrations in drinking water associated with 
specific cancer risk levels, using standard exposure 
assumptions (see Threshold Risk Characterization, 
below.). 

Integrated Risk Information Sys tem (IRIS) 

The USEPA Office of Research and Development, 
National Center for Environmental Assessment main- 
tain a chemical database called the Integrated Risk In- 
formation System. IRIS contains USEPA's most 
current information on human health effects that may 
result from exposure to various substances found in 
the environment. Two types of criteria are presented in 
IRIS. Reference doses (RtDs) are calculated as safe 
exposure levels with respect to non-cancer health ef- 
fects. They are presented in units of milligrams of 
chemical per kilogram body weight per day of expo- 
sure (mgkg-day). RfDs may be converted into con- 
centrations in drinking water ( m a  or ug/L) using 
standard exposure assumptions (see Threshold Risk 
Characterization,below.). IRIS also Dresents concen- 
trations of chemicals in drinking water that would be 
associated with specific levels of cancer risk. 

Drinking Water Health Advisories a n d  
Water Quality Advisories 

Health Advisories are published by USEPA for 
short-term (I-day exposure or less or 10-day exposure 
or less), long-term (7-year exposure or less), and life- 
time human exposures through drinking water. Health 
advisories for non-carcinogens and for possible human 
carcinogens are calculated for chemicals where suffi- 
cient toxicologic data exist. Incremental cancer risk 
estimates for known and probable human carcinogens 
are also presented. 

Water Quality Advisories contain human health 
related criteria that assume exposure through both 
drinking water and consumption of contaminated fish 
and shellfish from the same water. Some Water Qual- 
ity Advisories also contain criteria that are intended to 
be protective of aquatic life. 



Suggested No-Adverse-Response Levels 
(SNARLs) 

These human health-based criteria were published 
by the National Academy of Sciences (NAS) in the 
nine volumes of Drinking Water and Health (1977 to 
1989). USEPA's health advisories were also formerly 
published as "SNARLs." SNARLs do not reflect the 
cancer risk that may be posed by these chemicals. In- 
cremental cancer risk estimates for carcinogens are 
presented separately in these NAS and USEPA docu- 
ments. NAS criteria from Drinking Water and Health 
may not contain the most recent toxicologic informa- 
tion. They should only be used to interpret narrative 
water quality objectives where more recent health- 
based criteria are absent. 

Proposition 65 Regulatory Levels 

Proposition 65 levels are established under the 
California Safe Drinking Water and Toxic Enforce- 
ment Act of 1986 for known human carcinogens and 
reproductive toxins. Proposition 65, an initiative stat- 
ute, made it illegal to expose persons to significant 
amounts of these chemicals without prior notification 
or to discharge significant amounts of these chemicals 
to sources of drinking water. These "significant 
amounts" are adopted by OEHHA in regulations con- 
tained in Title 22 of CCR, Division 2, Chapter 3. 

For carcinogens, no-significant-risk levels 
(NSRLs) are set at concentrations associated with a 
one-in-100,000 (10'~) incremental risk of cancer. 
These are the only California health based limits de- 
rived from risk levels greater than 10'" As such, they 
are not as protective of human health as many other 
published criteria (see Which Cancer Risk Level?, 
below). %ooo of the no-observable-effect level (NOEL) 
is adopted for reproductive toxicants. 

Proposition 65 levels are doses, expressed in units 
of micrograms per day of exposure (ug/d). These 
levels may be converted into concentrations in water 
by assuming 2 liters per day water consumption and 
100 percent exposure to the chemical through drinking 
water, under regulations contained in Title 22 of CCR, 
Sections 12721 and 12821. 

National Ambient Water Quality Criteria 

These criteria, also called the National Recom- 
mended Water Quality Criteria, are developed by 

USEPA under Section 304(a) of the Clean Water Act 
to provide guidance to the states in adopting water 
quality standards under Section 304(c) of the Act and 
to interpret narrative toxicity standards (water quality 
objectives in California). These criteria are designed to 
protect human health and welfare and aquatic life from 
pollutants in freshwater and marine surface waters. 

The human health protective criteria differ signifi- 
cantly from those discussed above. They assume two 
different exposure scenarios. For waters that are 
sources of drinking water, exposure is assumed both 
from drinking the water and consuming aquatic or- 
ganisms (fish and shellfish) that live in the water. For 
waters that are not sources of drinking water, exposure 
is assumed to be from the consumption &aquatic or- 
ganisms only. Aquatic organisms are known to bioac- 
cumulate certain toxic pollutants in their tissues, so as 
to magnify human exposures. Because these human 
health based criteria assume exposure through fish and 
shellfish consumption, they should not be used to in- 
terpret water quality objectives for groundwater where 
human exposure will only occur from municipal or 
domestic supply uses. The criteria also include thresh- 
old health protective criteria for non-carcinogens. In- 
cremental cancer risk estimates for carcinogens are 
presented at a variety of risk levels. Organoleptic 
(taste- and odor-based) levels are also provided for 
some chemicals to protect human welfare. 

National Ambient Water Quality Criteria also in- 
clude criteria that are intended to orotect freshwater 
andlor saltwater aquatic life. Normally, two types of 
limits are presented. Criteria Maximum Concentra- 
tions (CMCs) protect aquatic organisms from acute 
exposures (expressed as 1-hour average or instantane- 
ous maximum concentrations) to pollutants. Criteria 
Continuous Concentrations (CCCs) protect aquatic 
organisms from chronic exposures (expressed as 4-day 
or 24-hour average concentrations). To be able to de- 
rive these criteria, the USEPA method requires toxic- 
ity data for species representing a minimum of eight 
families of organisms, including coverage of both 
vertebrate and invertebrate species. Important aquatic 
plant species are also considered. Fundamental to the 
method is protection of all species, even at sensitive 
life stages, for which there are reliable measurements 
in the data set. Criteria derived by this method are also 
intended to protect species for which those in the data 
set serve as surrogates. Toxicity information, in the 



form of lowest observed effect levels, is often pre- 
sented in the USEPA criteria documents where there is 
insufficient toxicologic information with which to de- 
velop recommended criteria. 

The National Ambient Water Quality Criteria are 
found in a number of USEPA documents: 
+ 	 Quality Criteria for Water, 1986, with updates in 

1986 and 1987, also known as the "Gold Book", 
+ 	 the Ambient Water Quality Criteria volumes on 

specific pollutants or classes of pollutants (1980; 
1984,1985,1986, 1987,1988,1989,1991,1993, 
and 1995); 

+ 	 Quality Criteria for Water (l976), also known as 
the "Red Book"; 

+ 	 Water Quality Criteria, 1972, also known as the 
"Blue Book." 
In December 1992, USEPA promulgated the Na- 

tional Toxics Rule, which updated many of these crite- 
ria and made them directly applicable standards for 
surface waters in many states, including some Califor- 
nia waters. These regulations, found in 40 CFR Sec- 
tion 131.36, specify that "[tlhe human health criteria 
shall be applied at the State-adopted 1u6risk level" for 
California. To ascertain compliance with the aquatic 
life protective criteria for metallic constituents, water 
quality samples were to be analyzed for "total recover- 
able" concentrations. In May 1995, USEPA amended 
these regulations to convert most of these aquatic life 
criteria to dissolved concentrations. In April 1999, 
USEPA published the most recent summary of Na- 
tional Recommended Water Quality Criteria. 

California Toxics Rule (CTR) Criteria 

The federal Clean Water Act requires all states to 
have enforceable numerical water quality criteria ap- 
plicable to priority toxic pollutants in surface waters. 
California lacked many of these standards, in part due 
to the State Water Board's repeal of the Inland Surface 
Waters Plan and Enclosed Bays and Estuaries Plan, 
resulting from a legal challenge. In May 2000, USEPA 
promulgated water quality criteria for priority toxic 
pollutants for California's inland surface waters and 
enclosed bays and estuaries. Included are both human 
health and aquatic life protective criteria, similar to 
those published in the National Recommended Water 
Quality Criteria. 

The CTR criteria, along with the beneficial use 
designations in the Basin Plans, are directly applicable 

water quality standards for these toxic pollutants in 
these waters. Implementation provisions for these 
standards have been provided in the Policy for Imple- 
mentation of Toxics Standards for Inland Surface Wa- 
ters, Enclosed Bays, and Estuaries of California 
(SWRCB Resolution No. 2000-015), adopted by the 
State Water Board in March of this year. The policy 
includes time schedules for compliance, provisions for 
mixing zones, analytical methods and reporting levels. 

Other Numerical Limits 

Other sources of numerical water quality limits in- 
clude: 
+ 	 Water Qualityfor Agriculture, published by the 

Food and Agriculture Organization of the United 
Nations in 1985, which contains criteria protective 
of agricultural uses of water. 

+ 	 Hazard Assessments and Water Quality Criteria, 
published by the California Department of Fish 
and Game, which contain criteria that are protec- 
tive of aquatic life from exposure to several pesti- 
cides. USEPA methods are used to derive these 
criteria. 

+ 	 Water Quality Criteria, Second Edition, written by 
McKee and Wolf and published by the State Water 
Resources Control Board in 1963 and 1978, which 
contains criteria for human health and welfare, 
aquatic life, agricultural use, industrial use, and 
various other beneficial uses of water. This docu- 
ment is available from the National Technical In- 
formation Service (NTIS) as Publication No. PB 
8218824. 

+ 	 Taste and odor thresholds are published in several 
documents, including USEPA Drinking Water 
Contaminant Fact Sheets and an extensive collec- 
tion by J.E. Amoore and E. Hautala in their paper, 
Odor as an Aid to Chemical Safety: Odor Thresh- 
olds Compared with Threshold Limit Values and 
Volatilities for 214 Industrial Chemicals in Air 
and Water Dilution, published in Journal of Ap- 
plied Toxicology (1983). 

The numerical water quality limits discussed above as 
well as the numerical water quality objectives from the 
State Water Board's Water Quality Control Plan for 
Ocean Waters of California (the Ocean Plan) are 
summarized in the tables and graphs that make up the 
remainder of this report. 



RISK CHARACTERIZATION METHODS 
FOR DRINKING WATER 

The methods by which the USEPA and other 
agencies establish lifetime health advisories and con- 
centration-based cancer risk estimates for constituents 
in drinking water may be used to calculate water qual- 
ity goals from other published toxicologic criteria. 
These methods are based on the following toxicologic 
principles. 

Threshold Toxins vs. Non-Threshold Toxins 

The toxic effects of chemicals may be roughly di- 
vided into two categories, threshold and non-threshold. 
It is important to recognize that it is not the chemical 
itself, but the dose (the concentration of the chemical 
multiplied by the duration of exposure), which is re- 
sponsible for the toxic effect. Below a particular 
threshold dose, many chemicals cause no toxicity. 
These chemicals are called threshold toxins. Cyanide, 
mercury, and the pesticide malathion fall into this 
category. Some threshold chemicals, like Vitamin A, 
are beneficial to human health at low doses, but toxic 
at high doses. 

On the other hand, some chemicals have no toxic- 
ity threshold; they may pose a quantifiable health risk 
at any concentration. Most carcinogens are thought to 
fall into this non-threshold category. Essentially, one 
molecule is considered to have the potential to cause 
some finite risk of getting cancer. Health risks for non- 
threshold toxins are characterized by probabilities. The 
higher the dose, the higher the probability of experi- 
encing the toxic effect. For example, according to 
CalEPA, OEHHA, 0.35 microgram of benzene per 
liter of drinking water is associated with the probabil- 
ity of causing one additional cancer case in a million 
persons who are exposed at a 2 liters of water per day 
over their lifetimes. The value of 0.35 u g L  is the es- 
timated drinking water concentration associated with a 
I-in-a-million (10'~)cancer risk, also known as the 
cancer risk estimate for benzene. Because cancer risk 
is a probabilistic event, the cancer risk level is directly 
proportional to the dose, or the concentration in water 
if all other factors are held constant. Therefore, the 10- 
'cancer risk level (1 extra case of cancer in 100,000 
exposed persons) for benzene would be 3.5 ug/L. 

Chemicals are currently assigned by USEPA into 
five categories, by considering the weight of cancer 

risk evidence that exists in the toxicologic record: 
CIassA chemicals are known human carcinogens (suf- 

ficient human exposure data exists); 
ClassB chemicals are probable human carcinogens 

(limited human data, but sufficient animal expo- 
sure data exist); 

CIass C chemicals are possible human carcinogens (no 
human data and limited animal data exist); 

CIassD chemicals have insufficient cancer risk data to 
assign them to another category; and 

Class E chemicals have sufficient evidenceto indicate 
that they are not carcinogens. 

USEPA does not publish threshold health advisories 
for lifetime exposure for Class A or Class B chemi- 
cals. USEPA publishes cancer risk estimates for Class 
A, Class B, and sometimes for Class C chemicals. 

Because ofthe different ways in which chemicals 
are believed to cause adverse health impacts, the char- 
acterization of health risks for non-threshold toxins is 
different from that for threshold toxins. 

Non-Threshold Risk Characterization 

For non-threshold constituents, the risk of a toxic 
effect is considered to be proportional to the amount or 
dose of the chemical to which a population is exposed. 
For each carcinogen, risk and dose are related by a 
cancer potency factor (often abbreviated q,*) which is 
equal to the risk of getting cancer per unit dose of the 
chemical. The factor is expressed in units of inverse 
milligrams of chemical per kilogram body weight per 
day of exposure (mg/kg/day)". The cancer risk level, 
dose, and cancer potency factor are related by equation 
[I] in Figure 2. Potency factors for carcinogens are 
calculated by extrapolation from dose-response rela- 
tionships developed in laboratory animal exposure 
studies. They may be found in the CalEPA Toxicity 
Criteria Database, the USEPA Integrated Risk Infor- 
mation System (IRIS) database and USEPA health 
advisory documents. 

If we assume a drinking water consumption rate of 
2 liters per day and an average human body weight of 
70 kg, dose and concentration in drinking water may 
be related by equation [2]. These are standard assump- 
tions used by federal and state drinking water regula- 
tory and advisory programs and by OEHHA in 
regulations that implement Proposition 65. By com- 
bining equations [I] and [2] and rearranging, we ob- 
tain equation [3]. This equation allows calculation of a 
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concentration in drinking wa- 
ter associated with a given FIGURE 2. CALCULATION O F  HEALTH BASED LIMITS 

cancer risk level, if the po- 
[I]Risk Level - Dose x Potency Factor tency factor is known. For 

example, the CaVEPA cancer 
potency factor for the pesti- [2] Dose (rnglkglday) = Concentration (rngll) x 2 literslday + 70 kg 

cide 1,ZdibromoJ- 
chloropropane or DBCP is 7 [3] Concentration (mgn) = 

Risk Level x 70 kg 

(mg/kg/day)". Using equation 	 Potency Factor x 2 literslday 
[3], 	the concentration in 
drinking water associated with [4] RfD - NOAEL 

a 1-in-a-million (lo4) lifetime 	 Uncertainty Factor 
cancer risk level may be cal- 
culated as 0.000005 mgll or [5] DWEL = 

RfD x 70 kg 

0.005 ug&. This 1 0 ' ~  cancer 2 literslday 
risk estimate along with other 
similarly calculated cancer [6] Lifetime Health Advisory (mgtl) = 

DWEL x 20% RSC 

risk estimates may be found in 
the tables of this report. 

Which Cancer ' 

Risk Level? 

There is often confusion as to which cancer risk 
level should be used in selecting human health-based 
criteria to interpret the narrative water quality objec- 
tives. The one-in-a-million (1c6) cancer risk level has 
historically formed the basis of human health protec- 
tive numerical water quality limits in California. It is 
generally recognized by California and federal agen- 
cies as the de minimis level of risk associated with in- 
voluntary exposure to toxic chemicals in 
environmental media. Therefore the 10.~risk level 
should govern the selection of human health-based 
criteria to interpret narrative toxicity objectives. 

Regulations implementing Proposition 65 cite the 
one-in-a-hundred-thousand (10") risk level for car- 
cinogens. However, the intent of this initiative statute 
is public notice prior to exposure to certain chemicals 
and the prohibition of specific discharges of these 
chemicals. It is not the intent of Proposition 65 to es- 
tablish levels of involuntary environmental exposure 
that are considered "safe." Therefore, Proposition 65 
does not provide a relevant precedent for determining 
the level of cancer risk for compliance with the narra- 
tive toxicity objectives. 

The 1 c 6  risk level has long formed the basis of 
water-related health-protective regulatory decision- 
making in California. The following are some of the 

Additional Uncertainty Factor 

more significant instances: 
+ 	 DHS Statement of Reasons documents that justify 

Primary MCLs for carcinogenic substances all use 
the 1g6 risk level for lifetime exposure as the basis 
from which the MCLs were derived. In these 
documents DHS describes the lo4 risk level as 
"the de minimis excess cancer risk value" which is 
"typically assumed by federal and state regulatory 
agencies for involuntary exposures to environ- 
mental pollutants." MCLs for carcinogens deviate 
from the risk level only where technologic or 
economic factors prevent the use of this level. 

+ 	 DHS action levels for drinking water are also set 
at the 10" risk level unless technologic or eco- 
nomic factors prevent using that level, as with the 
Primary MCLs. 

+ 	 The Preliminary Endangerment Assessment Guid-
ance Manual published by the Department of 
Toxic Substances Control (DTSC) [page 2-26] 
states that "[iln general, a risk estimation greater 
that [sic] 1 0 ' ~  or a hazard index greater than 1 in- 
dicate the presence of contamination which may 
pose a significant threat to human health." 

+ 	 USEPA National Ambient Water Quality Criteria, 
recommended to protect human health from car- 
cinogenic chemicals in surface waters, historically 
have presented 1c5, 1w6, and risk estimates 
(with a geometric mean of 10'~) in water. 
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+ 	 Clean Water Act water quality criteria promul- 
gated on California waters by USEPA in t h e ' ~ a -  
tional Toxics Rule and the California Toxics Rule 
state that "[tlhe human health criteria shall be ap- 
plied at the State-adopted 1w6 risk level." These 
criteria are water quality standards for surface 
waters in California. 

+ 	 Functional Equivalent Documents adopted by the 
State Water Board that provide background and 
justification for the California Ocean Plan and the 
former California Inland Surface Waters and En-
closed Bays and Estuaries Plans all cite the 1 0-6 
risk level as the basis of human health protective 
water quality objectives for carcinogens. 

+ 	Public Health Goals for drinking water, adopted 
by OEHHA, are based on the 1w6 risk level for 
carcinogens, "a level that has been considered 
negligible or de minimis," and a 70 year exposure 
period.

+ 	 Recent enforcement decisions regarding an off-site 
chlorinated solvent plume from Mather Air Force 
Base, the Central Valley Regional Water Quality 
Control Board required that replacement water 
supply be provided when the level of carcinogenic 
chemicals is detected and confirmed at or above 
concentrations that represent 10" lifetime cancer 
risk levels in individual wells. This decision im- 
plements the narrative toxicity objective for 
groundwater from the Water Quality Control Plan 
(Basin Plan) for the Sacramento River and Sun 
Joaquin River Basins. 

+ 	 Cleanup and Abatement Order No. 92-707 
adopted by the Central Valley Regional Water 
Quality Control Board established cleanup levels 
for groundwater at the Southern Pacific Transpor- 
tation Company, Tracy Yard, San Joaquin County 
at the 1v6  lifetime cancer risk levels for carcino- 
gens, based on the narrative toxicity objective for 
groundwater from the Basin Plan for the Sacra- 
mento River and San Joaquin River Basins. 

Threshold Risk Characterization 

To determine the concentration of a threshold 
toxin that is safe for humans to consume in drinking 
water, toxic and safe dose information is first derived 
from animal studies. In these studies, laboratory ani- 
mals are exposed to a chemical at specific dose levels. 
USEPA and other agencies choose one of two dose 

level results from these studies from which to calculate 
safe levels in drinking water. The no observed adverse 
effect level (NOAEL) is the highest dose that caused 
no toxic effect to animals in the study. The lowest ob- 
served adverse effect level (LOAEL) is the lowest 
dose that did cause a measurable toxic effect in the 
study. The LOAEL is a higher dose than the NOAEL. 
Because the toxic dose of a chemical is usually related 
to the body weight of the animal studied, doses are 
often reported in units of milligrams of chemical per 
kilogram of body weight per day of exposure (mgikg- 
day). Both NOAELs and LOAELs are expressed in 
these units. 

USEPA and other agencies use the NOAEL or 
LOAEL to calculate a reference dose or RtD for a 
toxic chemical, using equation [4] in Figure 2. The 
uncertainty factor in the equation accounts for un- 
knowns in the derivation of human risk levels from 
animal data. The minimum uncertainty factor is 10, 
which accounts for the fact thpt some people (e.g., 
children and the elderly) are more sensitive to toxic 
chemical exposures than is the average person. The 
minimum uncertainty factor is normally multiplied by 
additional factors of 10 for each of the following con- 
ditions, if they apply: 
+ 	 Extrapolation from animal toxicity studies to hu- 

man toxicity (not used with human exposure data); 
+ 	 Using a LOAEL in place of a NOAEL in equation 

141, above; 
+ 	 Using a dose (NOAEL or LOAEL) from a study 

which examined a less appropriate route of expo- 
sure to the chemical (the route of exposure most 
relevant to drinking water is ingestion); 

+ 	 Using a dose from a study which exposed test 
animals for a period of time which is not a signifi- 
cant fraction of the animals' lifetime (subchronic 
exposure);

+ 	 Potential synergism among chemicals (the toxicity 
of two or more chemicals is greater than additive 
-the sum oftheir individual toxicities); and 

+ Any other toxicologic data gaps. 
RfDs have the same units as the NOAELs and 
LOAELs from which they are derived, mg/kg/day. The 
USEPA IRIS database contains reference doses for 
many threshold toxins. 

The next step, equation [ S ] ,  is the calculation of a 
drinking water equivalent level (DWEL) from the ref- 
erence dose. This step is derived from equation [2] by 



assuming an average human body weight of 70 kilo-
grams and an average drinking water consumption rate 
of two liters per day. As with the calculation of cancer 
risk criteria in water, these are standard assumptions 
used by federal and state drinking water regulatory and 
advisory programs. 

One last step, equation [6] in Figure 2, is required 
to turn the DWEL into the equivalent of a lifetime 
health advisory concentration. Two additional factors 
are used. The first is the relative source contribution or 
RSC. It accounts for the fact that we are usually ex- 
posed to chemicals from sources other than drinking 
water (e.g., in foods and in the air we breathe). The 
combined exposure from all sources forms the overall 
dose that may cause toxicity. The relative source con- 
tribution normally used by USEPA in deriving lifetime 
health advisories for threshold constituents is 20%. 
This means that 20% of the exposure is assumed to 
come from drinking water and 80% from all other 
sources combined. The second factor is an additional 
uncertainty factor, used to provide an extra margin of 
safety for those chemicals for which limited evidence 
of cancer risk exists (Class C carcinogens). This un- 
certainty factor is equal to 10 for Class C carcinogens, 
and 1 for chemicals in Classes D and E. As stated 
above, lifetime health advisories are usually not cal- 
culated for chemicals in cancer Classes A and B. 

With equations [5] and [6], one can calculate 
health protective water quality goals for threshold 
toxins from RfD values published in the IRIS database 
and elsewhere in the literature. For example, acetone is 
a Class D chemical (no evidence of cancer risk) and 
has an RfD of 0.10 mg/kg!day. From equation [5], a 
DWEL of 3.5 mu1 may be calculated. By equation [6], 
this DWEL may be converted into an expected life- 
time-exposure safe limit in drinking water of 0.7 mg/l 
or 700 ugL. This and other similarly calculated limits 
are presented in the tables of this report. 

To protect all applicable beneficial uses, the most 
protective (lowest), appropriate (per the beneficial use 
designations and water quality objectives in the Water 
Quality Control Plans) numerical water quality limit 
should be selected as the beneficial use protective wa- 
ter quality limit for a particular water body and con- 
stituent. Due to the rapid evolution of data on the 

health and environmental effects of chemicals, caution 
should be observed in selecting from among the vari- 
ous water quality goals to be sure that the most current 
limits are used. The original literature should be con- 
sulted whenever possible to determine the appropri- 
ateness and limitations of the water quality limits 
being considered. Other government agencies, such as 
the California Department of Health Services, the 
California Department of Fish and Game, the Office of 
Environmental Health Hazard Assessment, and the 
U.S. Environmental Protection Agency may be con- 
sulted for up-to-date information. 

In some cases, multiple human health-protective 
numerical limits are available for a particular chemi- 
cal. A decision must be made as to which of these 
limits is the most appropriate. In May of 1994, repre- 
sentatives of the State and Regional Water Boards met 
with toxicologists and other representatives of the 
DTSC and OEHHA to discuss the use of toxicologic 
criteria in contaminated site assessment and cleanup. 
The group agreed to use guidance parallel to that given 
on page 2-20 of DTSC's Preliminary Endangerment 
Assessment Guidance Manual (January 1994). When 
selecting numerical limits from the literature to inter- 
pret health based narrative water quality objectives or 
when selecting criteria for use in health risk assess- 
ments, limits should be used in the following hierar- 
chy: 
1) Cancer potency slope factors and reference doses 

promulgated into California regulations. 
2) 	 Cancer potency slope factors and reference doses 

used to develop environmental criteria promul- 
gated into California regulations. The entirely 
health-based dose criteria should be used, and not 
necessarily the resulting risk management envi- 
ronmental concentration criteria (e.g., the RfD 
rather than the MCL). 

3) 	 Cancer potency slope factors and reference doses 
from USEPA's Integrated Risk Information Sys- 
tem (IRIS). 

4) 	 Cancer potency slope factors or reference doses 
from USEPA's Health Effects Assessment Sum- 
mary Tables (Health Advisories), the most current 
edition. 

Criteria in the first two categories may be found in the 
CalIEPA Toxicity Criteria Database maintained by 
OEHHA. 

It has been common practice to rely on Primary 



MCLs as "enforceable standards" for human health 
protection from chemicals in water. However, MCLs 
are designed to apply to water within a drinking water 
distribution system and at the tap. Care should be 
taken when relying on Primary MCLs to protect 
sources of drinking water (groundwater or surface 
water resources). 

A common example of incorrect MCL application 
is the use of the total trihalomethane (THM) MCL for 
the protection of groundwater quality from chloro- 
form, bromoform, bromodichloromethane and dibro- 
mochloromethane, the four chemicals covered by the 
term "trihalomethanes." These probable and possible 
human carcinogens are formed in drinking water by 
the action of chlorine, used for disinfection, on organic 
matter present in the raw source water. The total THM 
Primary MCL of 100 ugL is 17 to 370 times higher 
than the one-in-a-million incremental cancer risk esti- 
mates for the individual chemicals published by 
OEHHA and USEPA. USEPA has stated that the MCL 
for total THMs was based mainly on technologic and 
economic considerations. Therefore, this drinking wa- 
ter standard is not fully health protective, and does not 
clearly protect the beneficial use of municipal and do- 
mestic supply. 

The MCL for total THMs was derived by balanc- 
ing the benefit provided by the chlorination proc- 
ess-elimination of pathogens in drinking water-with 
the health threat posed by the trihalomethane by- 
products of this process and the cost associated with 
conversion to non-chlorine disinfection methods. In 
the case of groundwater protection, this type of 
costlbenefit balancing-accepting some cancer risk 
from chloroform and other THMs in order to eliminate 
the health risk from pathogens and avoid disinfection 
process conversion costs-is not germane. This water 
has not been and may not need to be chlorinated for 
domestic consumption. Therefore, the total THM 
MCL is not sufficiently protective of the ambient 
quality of domestic water supply sources. 

To ensure that compliance can be ascertained, 
MCLs are required to be set at or above commonly 
achievable analytical quantitation limits. In several 
cases, DHS and USEPA have established MCLs at 
concentrations higher than health protective levels, 
where the health-based levels are below readily avail- 
able analytical quantitation limits. It is clear from the 
Slalement of Reasons documents that the intent of 

DHS was to adopt one-in-a-milion cancer risk values 
for several chlorinated solvents as MCLs if analytical 
quantitation limits had been lower. Since the adoption 
ofthese MCLs, analytical quantitation limits have im- 
proved, such that their respective health-based levels 
can be reliably measured at reasonable cost. The tech- 
nologic constraint posed by analytical quantitation 
limits is no longer germane. Therefore, it is no longer 
reasonable to rely on outdated analytical quantitation 
limits as substitutes for truly health-based criteria 
when interpreting the narrative water quality objective 
for toxicity. 

In several cases, Public Health Goals adopted by 
OEHHA are more stringent than existing Primary 
MCLs. The intent of the legislation that mandated the 
adoption of PHGs is to inform DHS when their MCLs 
are less than fully health-protective. DHS must peri- 
odically review their MCLs and revise them to be as 
close to PHG values as is technologically and eco- 
nomically achievable. Compliance with health-based 
PHGs, which indicate the probable levels of future 
MCLs, may be appropriate for protection of water re- 
sources for municipal and domestic supply uses. 

MCLs are only a subset of the water quality ob- 
jectives applicable to sources of municipal and do- 
mestic supply under most Basin Plans. Narrative 
objectives related to toxicity and general beneficial use 
protection from chemical constituents are also appli- 
cable to these waters under most Basin Plans. Due to 
the constraints discussed above, MCLs that are not 
fully health protective are not appropriate water qual- 
ity goals to interpret these objectives. Published 
health-based limits, such as one-in-a-million incre- 
mental cancer risk estimates, are appropriate to inter- 
pret these narrative objectives. They are more accurate 
measures of potential impairment by toxic chemicals 
of the beneficial use of groundwater and surface water 
for municipal and domestic supply. 

Virtually all Primary MCLs are derived by bal- 
ancing health effects information with the technologic 
and economic considerations that are directly related 
to providing that water to customers through conven- 
tional drinking water supply systems. Thus, Primary 
MCLs are not always reliable indicators of the protec- 
tion of beneficial uses of ambient groundwaters or sur- 
face waters. They may not be appropriate water quality 
goals to interpret narrative water quality objectives 
that prevent human toxicity or generally protect bene- 
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ficial uses from chemical constituents. 
There are additional instances where water quality 

limits more stringent than MCLs are applied to protect 
all of the beneficial uses of a water resource. For ex- 
ample, the Regional Water Boards require surface 
waters to comply with aquatic life protective criteria 
for metals where these criteria are more stringent than 
MCLs. Agricultural use protective limits for several 
constituents, including chloride, are more stringent 
than MCLs, indicating that agricultural use may be 
impaired at lower concentrations. Several chemicals 
cause water to taste or smell bad at concentrations far 
lower than MCLs. The following are taste and odor 
thresholds and MCLs (in ug&) for three common 
gasoline constituents: 

Taste & Odor Primary 
Threshold MCL 

Ethylbenzene 29 700 
Toluene 42 150 
Xylene(s) 17 1750 

Water will be rendered unpalatable and beneficial uses 
will be impaired at concentrations that are significantly 
below MCLs. 

Again, even though the MCL may be an applica- 
ble water quality objective for these waters, it may not 
be the most relevant numerical water quality limit with 
which to ascertain compliance with all applicable wa- 
ter quality objectives. As such, MCLs may not be suf- 
ficiently protective of the most sensitive beneficial 
use. 

As discussed above, the state's Antidegradation 
Policy requires water quality limits to be set below 
beneficial use protective concentrations, toward or 
equal to background levels, when feasible. 

An Example of Beneficial Use Protective 
Water Quality Limit Selection 

Suppose that you are investigating a site where a 
waste oil tank has leaked into the surrounding soils. 
Groundwater sampling results indicate that zinc, 
trichloroethylene (TCE), benzene, and xylene have 
entered groundwater. You wish to know whether the 
levels of constituents detected in water samples are of 
significant concern. 

The first step would be to look at the Water Qual- 
iry Control Plan (Basin Plan) for the particular Region 
in which your site is located. Upon examination of that 

document, you determine that the beneficial uses des- 
ignated for groundwater beneath this site are municipal 
and domestic supply and agricultural supply. No nu- 
merical groundwater quality objectives are listed in the 
Basin Plan for the constituents of concern. However, 
there are three narrative objectives that appear to be 
applicable: 
4 Chemical Constituents 

Groundwaters shall not contain chemical constitu- 
ents in concentrations that adversely affect benefi- 
cial uses. 
At a minimum, groundwaters designated for use as 
domestic or municipal supply (MUN) shall not 
contain concentrations of chemical constituents in 
excess of the maximum contaminant levels 
(MCLs) specified in Title 22 of the California 
Code of Regulations. 

4 Tastes and Odors 
Groundwaters shall not contain taste- or odor- 
producing substances in concentrations that cause 
nuisance or adversely affect beneficial uses. 

4 Toxicity 
Groundwaters shall be maintained free of toxic 
substances in concentrations that produce detri- 
mental physiological responses in human, plant, 
animal, or aquatic life associated with designated 
beneficial use(s). This objective applies regardless 
of whether the toxicity is caused by a singled sub- 
stance or the interactive effect of multiple sub- 
stances. 

Together, these beneficial uses and water quality ob- 

jectives constitute the water qualify standards for the 

chemical constituents in groundwater at the site of 

your investigation. The next step is to select water 

quality goals to interpret these narrative objectives. 

The tables of this Water Qualify Goals staff report 

contain an extensive list of such numerical limits. 


The chemical constituents objective from the Ba-
sin Plan, stated above, incorporates by reference Cali- 
fornia's maximum contaminant levels (MCLs). The 
Basin Plans do not differentiate between Primary and 
Secondary MCLs, so both types of limits are applica- 
ble. These drinking water standards are: 

Zinc 5000 uglL 
TCE 5 uglL 
Benzene 1 uglL 
Xylene 1750 uglL 



[Note that federal MCLs for benzene (5 ugL) and xy- 
lene (10,000 ugL) are less stringent than California 
MCLs.] 

This objective also prohibits chemical constituents 
in concentrations that adversely affect beneficial uses. 
One of the constituents of concern for our site could 
adversely affect the use of groundwater for agricultural 
supply. A numerical limit to protect agricultural water 
use from zinc is 2000 ugL. Agricultural use protective 
numerical limits are not available for the organic sol- 
vents. Note that this zinc limit is more stringent than 
the MCL. Agricultural use of water is not necessarily 
protected by compliance with MCLs alone. 

The second water quality objective stated above 
requires that water not contain substances that could 
impart objectionable tastes or odors. Taste- and odor- 
based (organoleptic) levels include: 
+ 	 California and federal Secondary MCLs; 
+ 	 California State Action Levels based on taste and 

odor; 
+ 	 USEPA National Ambient Water Quality Criteria 

based on taste & odor or welfare; and 
t Other taste and odor thresholds from the scientific 

and regulatory literature. 
For the constituents of concern, taste- and odor- based 
numerical limits are: 

Zinc 5000 ug/L 
TCE 31 0 uglL 
Benzene 170 ug1L 
Xylene 17 ug/L 

Note that xylene can make water taste or smell bad at a 
concentration that is over 100-fold lower than the 
health-based MCL. [The proposed USEPA Secondary 
MCL for xylene, at 20 ug/L, was rounded from and is 
slightly higher than the taste and odor threshold. How- 
ever, it is only a proposed value.] 

The toxicity objective, stated above, prohibits 
toxic chemicals in water in toxic amounts. Human 
health-based limits that are derived for drinking water 
exposures are relevant to the waste oil tank leak situa- 
tion because humans could experience toxic effects if 
the chemicals of concern were present in groundwater 
used for municipal and domestic supply. Health-based 
National Ambient Water Quality Criteria from USEPA 
are not relevant, because those limits assume that ex- 
posure also occurs through ingestion of contaminated 
fish and shellfish, not present in groundwater. 

Relevant health-based limits for zinc include: 

USEPA IRIS Reference Dose 2100uglL 
USEPA Health Advisory 2000 uglL 

IRIS values are usually preferred over health adviso- 
ries, because they are intended to reflect USEPA's 
most recent health risk information. In this case, the 
health advisory was derived from the IRIS reference 
dose by rounding to one significant figure. 

Health-based limits for TCE include: 

Primary MCL 5 uglL 
California Public Health Goal 0.8 uglL 
CaMEPA Cancer Potency Factor 2.3 uglL 
USEPA Health Advisory - cancer 3 ugIL 
NAS cancer risk level 1.5 uglL 
Proposition 65 regulatory level 25 uglL 

The MCL is not purely health protective because it 
was based on quantitation limits using older analytical 
methods. The Proposition 65 regulatory level is based 
on the less-appropriate lo-' cancer risk level. All of 
the remaining limits are based on a 10" cancer risk 
level. According to the hierarchy of health-based crite- 
ria agreed upon by staff of the Water Boards, DTSC 
and OEHHA, discussed above, the California-derived 
limits (the PHG and the CallEPA cancer potency fac- 
tor) are preferred over federal limits for use in Califor- 
nia. Both California limits assume exposure through 
inhalation caused by in-home water use in addition to 
direct ingestion of water. Both of these limits are from 
OEHHA, but the PHG is a more recent criterion. If the 
two California limits were not available, the NAS cri- 
terion, from Drinking Water and Health, is far older 
than the USEPA Health Advisory, and was "based on 
limited evidence" (as indicated in the footnote in the 
Water Quality Goals tables). 

Relevant health-based values for benzene include: 

California Primary MCL 1 uglL 
USEPA Primary MCL 5 uglL 
Draft Calif. Public Health Goal 0.14ugIL 
10-day USEPA Health Advisory 200 UglL 
CallEPA Cancer Potency Factor 0.35 uglL 
IRIS Cancer Potency Factor 1 ug1L 
USEPA Health Advisory -cancer 1 uglL 
Proposition 65 regulatory level 3.5 UglL 

The USEPA MCL is not purely health protective be- 
cause it was based on quantitation limits using older 



analytical methods. The Proposition 65 regulatory 
level is based on the less-appropriate lo-' cancer risk 
level. The 10-day health advisoly does not protect 
against cancer and other health effects associated with 
potential long-term water use and is, therefore, not 
relevant to protecting a groundwater resource for ex- 
isting and future beneficial use. The California MCL 
may not be purely health protective by comparison to 
the remaining health-based limits. Of the remaining 
limits, the PHG is the most recent California-derived 
value; however, it has not yet been adopted in final 
form. The CalfEPA cancer potency factor is the only 
other California agency derived limit that is based en- 
tirely on health effects. 

Health-based limits for xylene include: 

California Primary MCL 1750 uglL 
USEPA Primary MCL 10,000 uglL 
USEPA MCL Goal 10,000 uglL 
California Public Health Goal 1800 uglL 
USEPA IRIS Reference Dose 14,000 ug/L 
USEPA Health Advisory 10,000 uglL 

The California derived limits (MCL and PHG) are 
virtually identical and are significantly more stringent 
than any of the USEPA criteria. It is plausible that the 
reference dose was rounded to one significant figure to 
derive the remaining USEPA limits. 

In summary, appropriate health-based numerical 
water quality limits for use in interpreting the toxicity 
objective for the constituents of concern at our site are: 

Zinc 21 00 uglL USEPA IRIS RfD 
TCE 0.8 uglL Calif. Public Health Goal 
Benzene 0.35 ug1L CalIEPA Cancer Potency 
Xylene 1750 uglL California Primary MCL 

So far, we have selected water quality goals to in- 
terpret each of the applicable narrative water quality 
objectives for each constituent of concern (in u&). 

CoC Water Quality Objective Goal 

Zinc Chemical Constituents (MCL) 
Chemical Constituents (Ag use) 
Taste and Odor 
Toxicity 

5000 
2000 
5000 
2100 

TCE Chemical Constituents (MCL) 
Taste and Odor 
Toxicity 

5 
310 

0.8 

Benzene Chemical Constituents (MCL) 
Taste and Odor 

1 
170 

Toxicity 0.35 

Xylene Chemical Constituents (MCL) 
Taste and Odor 

1750 
17 

Toxicity 1750 

The most limiting of these goals for each constituent 
would ensure compliance with all water quality objec- 
tives and should protect all beneficial uses. Therefore, 
the beneficial use protective water quality limits for 
the constituents of concern at our leaking waste oil 
tank site are: 

Zinc 2000 uglL Agricultural Use Limit 
TCE 0.8 uglL Calif. Public Health Goal 
Benzene 0.35 uglL CallEPA Cancer Potency 
Xylene(s) 17 uglL Taste & Odor Threshold 

Measured concentrations in groundwater which exceed 
these limits would be considered to violate applicable 
water quality standards. 

The reader is cautioned that these values would 
apply to groundwater at the hypothetical site in this 
example, and not necessarily to water bodies in other 
locations. Water resources at other sites may have dif- 
ferent beneficial use designations and water quality 
objectives. 

In the above example, the solvents are not nor- 
mally found in groundwater. So aquifer-specific back- 
ground levels are not relevant to beneficial use 
protection. Where background concentrations (out of 
the influence of waste management activities at the 
site) are higher than the limits selected to ascertain 
compliance with all applicable water quality objec- 
tives, the Regional Water Board would not normally 
require the site owner or operator to improve upon 
such background conditions. In such cases, the back- 
ground concentrations are considered to comply with 
the applicable water quality numerical limits. 

In addition, strict application of California's An- 
tidegradation Policy would require that background 
levels of chemicals in groundwater ("zero" for anthro- 
pogenic substances, such as solvents, at most sites) be 
selected as appropriate water quality limits if some 
water quality degradation is not found to be consistent 
with the requirements of that policy, as discussed 
above. Cleanup of groundwater to meet background 
levels would be required unless attaining such levels is 



determined to be infeasible. If cleanup levels higher 
than background are selected, those levels may not 
exceed applicable water quality standards, i.e., they 
should not exceed the beneficial use protective water 
quality limits, as selected above. 

When multiple constituents have been found in 
groundwater or surface waters, their combined toxicity 
should be evaluated. In the absence of scientifically 
valid data to the contrary, Section 2550.4(g) of the 
Chapter 15, Article 5 regulations, which is referenced 
in the State Water Board's Site Investigation and 
Cleanup Policy, requires that theoretical risks from 
chemicals found together in a water body "shall be 
considered additive for all chemicals having similar 
toxicologic effects or having carcinogetlic effects." 
Some Water Qualiw Control Plans also require that 
combined toxicological effects be considered in this 
manner. This requirement is also found in the Califor- 
nia hazardous waste management regulations [Title 22 
of CCR, Section 66264.94(f11, and in the USEPA Risk 
Assessment Guidance for Superfund (RAGS). 

The commonly used toxicologic formula for as- 
sessing additive risk is: 

[Concentration of Constituentji 
E 	 < 1.0 

i - 1 [Toxicologic Limit in Waterlj 

The concentration of each constituent is divided by its 
toxicologic limit. The resulting ratios are added for 
constituents having similar toxicologic effects and, 
separately, for carcinogens. If such a sum of ratios is 
less than one, no additive toxicity problem is assumed 
to exist. If the summation is equal to or greater than 
one, the combination of chemicals is assumed to pre- 
sent an unacceptable level of health risk. 

For our leaking waste oil tank example discussed 
above, monitoring shows that groundwater quality be- 
neath the site has been degraded by four constituents 
of concern in the following concentrations: 

Zinc 1300 uglL 
TCE 0.6 ug/L 
Benzene 0.3 uglL 
Xylene 9 ug/L 

None of these concentrations exceeds beneficial use 
protective water quality limits. 

However, two of these constituents, TCE and ben- 
zene, are associated with cancer risk. The Public 
Health Goal for TCE was established at the one-in-a- 
million incremental cancer risk level. A one-in-a-
million incremental cancer risk level may also be cal- 
culated from the CalIEPA cancer potency factor. 
These cancer-based health limits are: 

TCE 0.8 uglL 
Benzene 0.35 ug/L 

Individually, no chemical exceeds its toxicologic limit. 
However, an additive cancer risk calculation shows: 

The sum of the ratios is greater than unity (>1.0); 
therefore, the additive toxicity criterion has been vio- 
lated. The chemicals together present an unacceptable 
level of toxicity-in this case, cancer risk. 

If contaminants are found to impair or threaten the 
beneficial uses of groundwater or surface water re- 
sources, cleanup levels in water must be chosen. To 
satisfy State Water Board Resolution No. 92-49, Poli-
cies and Procedures for Investigation and Cleanup 
and Abatement of Discharges Under Water Code Sec-
tion 13304, the Antidegradation Policy, and Section 
2550.4 of Title 23 of CCR, cleanup levels for constitu- 
ents in water are to be chosen at or below applicable 
water quality standards. Water quality numerical lim- 
its, selected using the procedures discussed above, 
may be used to determine that remaining constituents 
do not exceed these standards. In addition, such 
cleanup levels must also: 
+ 	 not result in excessive exposure to sensitive bio- 

logical receptors;
+ 	 not pose a substantial present or potential hazard 

to human health or the environment; 
+ 	 not exceed the maximum concentration allowable 

under applicable statutes or regulations; and 
+ 	 be the lowest concentration for each individual 

constituent that is technologically and economi- 
cally achievable, toward background levels. 

Conventional health and ecological risk assessment 
procedures can be used to satisfy the first and second 



of these additional requirements. Feasibility studies 
provide information that can be used to satisfy the last 
requirement. 

CONCLUSIONAND STATUS 
This staff report has been developed to provide a 

uniform method and a convenient source of numerical 
limits for consistently determining compliance with 
California's water quality standards. It is referenced 
for this use in both Water Quality Control Plans for 
the Central Valley Region. 

GLOSSARY 
Beneficial Use Protective Water Quality Limit -

The most limiting relevant numerical water quality 
limit for a constituent or parameter of concern in a 
specific body of groundwater or surface water at a 
specific site. This limit is chosen to determine compli- 
ance with all applicable water quality objectives for 
the protection of designated beneficial uses. The bene- 
ficial use protective water quality limit is selected 
from among applicable numerical water quality objec- 
tives and water quality goals used to interpret narrative 
water quality objectives. In no case is this limit more 
stringent than the true background concentration of the 
constituent of concern. 

Beneficial Uses -Uses of surface water and 
groundwater that must be protected against water 
quality degradation. Beneficial uses are established in 
the Water Quality Control Plans. See Water Quality 
Standards. 

Water Qualiw Criteria -Numerical or narrative 
limits for constituents or characteristics of water de- 
signed to protect specific designated uses of the water 
under the authority of the federal Clean Water Act. 
California's water quality criteria are called "water 
quality objectives." See Water Quality Standards. 

This report has been used by the State Water 
Board and the other Regional Water Boards as a refer- 
ence for selecting numerical water quality limits. This 
report has also been referenced in the Water Quality 
Control Plan for the San ~rancisco Bay Region. 

A Compilation of Water Quality Goals will be up- 
dated and expanded to account for newly developed 
numerical water quality information, as needed and as 
Regional Board staff resources are made available for 
that effort. 

Water Quality Goal -A numerical water quality 
limit from the literature used to interpret an applicable 
narrative water quality objective from a Water Quality 
Control Plan. 

Water Quality Objectives -Numerical or narra- 
tive limits for constituents or characteristics of water 
designed to protect specific designated uses of the 
water under the authority of the California Porter- 
Cologne Water Quality Control Act. Water quality 
objectives are established by the State Water Re- 
sources Control Board and the nine Regional Water 
Quality Control Boards in Water Quality Control 
Plans. See Water Quality Standards. 

Water Quality Standards -Pursuant to the fed- 
eral Clean Water Act, a combination of the designated 
beneficial uses of water and criteria (or water quality 
objectives) to protect those uses. In California, benefi- 
cial uses and water quality objectives are adopted by 
the State Water Resources Control Board and nine Re- 
gional Water Quality Control Boards in Water Quality 
Control Plans. Water Quality Control Plans adopted 
by the Regional Water Boards are also called Basin 
Plans. These Plans establish enforceable limits for 
bodies of surface water and groundwater. 







C R O S S  R E F E R E N C E  O F  C H E M I C A L  N A M E S  


C O N S T I T U E N T  ( c . ~ w o N \ S . ~  L l r t l n p l * )  Under :  1 C A S  No .  

A 24AF I Omanlc 12~~aMsminonuxsne 15596-3 
A-alpha* 1 Organic lAalphlC 128148.886 
/\.Vex l1012-260 
Absmsdh 18519556-9 
Am#W4lfhsne 
AmnephWlene 
Amphale 

I madc IAcenapDmne
I 'manic i ~ a n a p h m y h  
I m a n i c  l~cephde 

183924 
1208868 
130580-19-1 

4.Aminoblphsn~l 
I-~mlnabutane 

I OmsniE I44mimbiphsnyl 
I manic In-~utv~amlna 

19247-1 
1 10%738 

2-Amh0-81Dha~2albollne 
(I-Amin0.44UOr*nzenLI 

1 Organic \A-C 
I Orpanic IpChlomanllim, 

126148.884 
( l C & i % 8  1 

Water Oualitv Goals - Aupust 2000 Cross Reference P a ~ e1 

10411. 



C R O S S  R E F E R E N C E  O F  C H E M I C A L  N A M E S  


Watcr Oualitv Goals - Aueust 2000 Cross Reference Pare 2 


10412 




I 

C R O S S  R E F E R E N C E  O F  C H E M I C A L  N A M E S  


CONSTITUENT ICa.uaodSae L l s t l n ~ l s \Under :  ( C I S  NO. 

B 

Water Oualitv Goals - Aupust 2000 Cross Reference Page 3 



I 

C 

C R O S S  R E F E R E N C E  O F  C H E M I C A L  N A M E S  


/ C O N S T I T U E N T  Icauaorvls.. L I S I I ~ O ~ S IUnder :  I C A S N O .  

B 

Wafer Qualify Goals - August 2000 Cross Reference Page 4 



C 

C R O S S  R E F E R E N C E  O F  C H E M I C A L  N A M E S  


I C O N ~ T I T U E N T  ~ U I ~ P O I Y ~ S O ~  U n d e r :  I c A s  No. ]L l s t i n a l ~ l  

Water Quality Goals - Aupust 2000 Cross Reference Pace 5 




C R O S S  R E F E R E N C E  C H E M I C A L  N A M E S  


Wafer Oualifv Goals - Aupusf 2000 Cross Reference Pare 6 


10416 




C R O S S  R E F E R E N C E  C H E M I C A L  N A M E S  


Water Oualitv Goals - Aii~ust2000 Cross Reference Page 7 


10417 




1 

C R O S S  R E F E R E N C E  O F  C H E M I C A L  N A M E S  


ICONSTITUENT I C A S  NO. 

D 

Water Quality Goals - August 2000 Cross Reference Pape 8 


10418 




C R O S S  R E F E R E N C E  O F  C H E M I C A L  N A M E S  


.CONSTITUENT- S e eCaleCw L i s l l n ~ i ~ lU n d e r :  ~ C A SNO. 

D ~ I w m h y I m e ( ~  Oqamc 1,lOichlwOSmy(au (7Sa . l  
Si ( i . 1 .2U leN~~*n t  
lmwt,2-DldlwoBVlylena 

Iib3.594 
11Sga05 

Dimh ylemlnl 
Diemyldithiocamlmitb, l od l~m 
Diem~Ieneemor 
Dl(2-eIhylhsxvll m a t e  
Dil2-ethylhB~ylIphVIaIate 
Dlelh~lketone 
DiehvlnHmaamina 
Dimvl phlhalats 
0iemyloulbBlitrd 
Dlem~lsulfate 
WBnzwuat 
Dluknrumn 
Dluomdishbmmelhane 
Dfolatan 
Dfonals 

Wade Dimhylamine 
Orgallo Sodium Uethyldilhi~~~mBmBle 
Omanic 1,~L)loune 
warus Di(2.emylhexyiI adipate 
Orgaris Dil2.ethvlhoxvIlpMhaiate 

I Omanic IDieIhvi ketone 
I 0rg.n~ IN-~tmsodinh~~smine 
I orgads loiethyl phmatate 

organic ~lethy~ati~~ertrm 

Organic Dinh l  sulfate 

man ic  Cifmoqual 

orastic Diiubenrumn 

Organic Dichlwormumernane 

Omaflic Captsfol 

Organic F&s 


?OMS7 
1 W 8 5  
123-91-1 
10523-1 
11761-7 ; 

186-220 
(65185 
Ied-5-2 
5653-1 
8447-5 
43222486 . 
35387385 . 
75.718 

2425061 

94422.9 


Water Oualitv Goals - Aupust 2000 Cross Reference Page 9 

10419 




0 

C R O S S  R E F E R E N C E  C H E M I C A L  N A M E S  


(CONSTITUENT 

4 rn".M.OU..d 
4,ban voscyaomxrl pnnol 
4 6 . a n ~ a 2 m a m ~ l p n m  

Dboleb 
Di(n.ow1) phmalale 
1.eDI0rnM 
p.Dlox~w 
Dioxin 
DlPE 
Diphenamld(e) 
Diphe~mIdO 
Dleheml 
Diphenylamim 
DipMnvldlaz~ne 
Dipnenyldllmlde 

~ C A SNo. j 

I m a n e  (4 Ean-&naxrl F n M l  11315B5 

I 0rp.m~ Irl.mn-d I5W2.1 


- -
Omanlc Dlnoreb 8885-7 
Oroanic ~i[nsnvllpmhalan 117-840 
Omanic 1.4-Dloxans 12501-1 
Omanlc 1,4-Wane 12391-1 
Omanis 2.3J.kTCDD (Dloxinl 1748015 

I Omsnlc Ilrwmpvl sther 1106203 
I Omanic IDiphensrmd(el 195751-7 
I -.ME IDiPMnamid(e) (95751-7- ~p

I Omanic Il.l-Bipheny1 192524 
I OmsMs lDiPenvlamim l12ZJQd
I hPanic lmf i lop ine IIUBBB-3 
I Organic I /~af i lop in .  144-

Water Oualitv Goals - Aupust 2000 Cross Reference Pape 10 

10420 


http:rn".M.OU.


C R O S S  R E F E R E N C E  O F  C H E M I C A L  N A M E S  


C O N S T I T U E N T  IC.1eaolyls.1 L1s t lna l . I  U n d e r :  I C A S  NO. 

D ~ulrban I W c Ichbmytifos 129218~2 
Dvlonate I Omardc lFmmf~~  194422.9 
mmnale I Omanlo I F ~ W  1944.22-9 

E 

Water Oualitv Coals - Aupust 2000 Cross Reference Page 11 

10421 




C R O S S  R E F E R E N C E  C H E M I C A L  N A M E S  


Emylnltmoum 
Emyl pamhlon 
E~YIDM~IIIYI ahylolywlale 

1 Organs i~aretn1.m 
I organic l~thvlphmalyl ahvlglvwlate 

158382 
184.724 

FG%i%3ernelon Orgsnic Dlsyrton 298044 
EWne Orgsdc Acatyiene 74-861 
ETO Organic Emylanemlde (ETO) 75.214 
ETU Organic Ethylenelhiourea IETUI 9845.7 
E w l s  Organic Expna 101200480 

Water Oualitv Goals - August 2000 Cross Reference Page 12 

10422 




C R O S S  R E F E R E N C E  O F  C H E M I C A L  N A M E S  


I C O N S T I T U E N T  lCa1eaorvls.e L i * t l n o l s l  U n d e r :  ~ C A SNO.  I 
0 

H 

Wafer Qualify Goals - August 2000 Cross Reference Page 13 



C R O S S  R E F E R E N C E  O F  C H E M I C A L  N A M E S  


[ C O N S T I T U E N T  I c a a a o r v l ~ a e  L I s t l n a l 8 1  U n d e r :  I C A S  No .  I 

H 

I 


M 

Wafer Quality Goals - August ZOO0 Cross Reference Page 14 



C R O S S  R E F E R E N C E  O F  C H E M I C A L  N A M E S  


I C O N S T I T U E N T  Icatagowlsee LI.t ingf.1 u n d e r :  

M 

Water Quality Goals - Auzust 2000 Cross Reference Paze I5 

10425 




1 

C R O S S  R E F E R E N C E  O F  C H E M I C A L  N A M E S  


I C O N S T I T U E N T  I C A S  N O .  

M 

Memy1 yellow omardc 4-~memvlarnomazobmene BO-11.7 
2 -~e~hy~~~S.Mern~lan~l ine  Omanls p.creaidmm 120718 
MeblaEhlw Omanlo Metolamor 51218451 
MeUb~zln Omenis Msnt4mn 2 1 0 8 7 a 4  
MeImnid8201e Omanis MeVmidaroU 443-46-1 

Molybdenum 
Mom1 I Oman10 IFblolanil 

17439987 
186332.885 

Monitor 1 Omanlo i M e a a m i m p ~ r  110285828 

Water Quality Goals - August 2000 Cross Reference Page I 6  



C R O S S  R E F E R E N C E  O F  C H E M I C A L  N A M E S  


CONSTITUENT I C A S  NO.  1 

N 

Water Oualitv Goals - Aupust 2000 Cross Reference Pape 17 


10427 




I 

0 

C R O S S  R E F E R E N C E  O F  C H E M I C A L  N A M E S  


CONSTITUENT l u t e n o c l l s ~ e~ l s t ~ n g c s )  I C A S N O .u n d e r :  

N 

P 

Water Quality Goals - August 2000 Cross Reference Page 18 


10428 




1 

C R O S S  R E F E R E N C E  O F  C H E M I C A L  N A M E S  


L C O N S T I T U E N T  I C A S  N O .  

P 

Water Quality Goals - Aupust 2000 CrossReference Pape 19 





C R O S S  R E F E R E N C E  O F  C H E M I C A L  N A M E S  


I C O N S T I T U E N T  I C A S  N O .  ] 
P 

Water Oualitv Goals - Aupusf 2000 Cross Reference Pape 21 


10431 




C R O S S  R E F E R E N C E  O F  C H E M I C A L  N A M E S  


C O N S T I T U E N T  Catellow S e e  L I s t l n a l ~ lU n d a r :  C A S  N o .  

Q QulnalpMI 
Q u i ~ l h v l  
Qulmm 
Qulnlozllw 

Omanlo 
m n c  
OWC 
Omanic 

auinaiphoa 
~ u n  
Qumr*, 
P m m m n i ~ m w  

1358303.8 
7857a14-9 
10651-4 
82-

Rammd 
RDX ICvolonlleI 
R& 
Rq lom 

I Omanls IRDX (Olslcdb) 
I 0msnlc ~ ~ - ~ ~ ~ i p h a w l a m i n e  
I Omanic IMwa 

11818-la7 
1121824 
k52Q.e 
18503-7 

RM 
Rn 
R~nllsn 
Rotmone 
Rarndup 
Roml  
RU26474 

h a w e  
lnomanic 
haanlc 
Omadc 
Orgadc 
Omatic 
Omanic 

~ m a chydmde 
RadOn 
m c ~ z o l i n  
R o t e m  
Ghpkrae 
ipmdiml 
Tmomsmtin 

12333.1 
1485967.7 
50471-44.8 
83.784 
1071.856 
M73d-18.7 
88~1.254 

S 

T 2,4,&T 
Taistar 
Tandem 

I omanic I2,4.5-T
I Organic lBiphenIhnn
I Organic 11,idiphana 

183.786 
182657-w~ 
158138.08-2 

Water Oualitv Goals - Aueust 2000 Cross Reference Page 22 

10432 



1 

C R O S S  R E F E R E N C E  O F  C H E M I C A L  N A M E S  


CONSTITUENT ICabgorvlSe. LI.1IngLsI U n d e r :  ~ C A SNo.  

T 

Water Qualify Goals - August 2000 Cross Reference Page 23 



1 C R O S S  R E F E R E N C E  O F  C H E M I C A L  N A M E S  


( C O N S T I T U E N T  I C a a o r v l S e e  L I ~ l l n s ~ s lU n d e r :  I C A 8  N O .  I 
T l n c n b m m l m m e  I msnc lrnau-c.mmls 154-

1 2 4.Tnwom~~21m 
1 3 6T~ShOmD8WO~ 

I omsnc I 1  2,eTncnlcmmrsne 
I Omsns It 3 , b l r m c m m a n a  

112082.1 
1108703 

1.1 I -Tncnbrm~~n.  m a n c  1.4 I-Tnmlomaurana 71-556 
I12.lncnbroa1rym apenc 1.1 2-Tncnlmmma 79036 
1 1.l.~timom.2 2.am.n~ d m s n c  croral mmm 502.170 
l n d u o m v m a  mamc rncMOrmhylmVCEI 79016 
TIICNO~~I N* VCEI w n c  TMmaVl t lsnsVCEI  TOO16 
l n d b m m y  lomeQ5COm Omamc Chloralh l m t .  302-170 
TndlorOn~womemm OIQBRS T n m l m n m a m a n a  75-

Water Quality Goals - August 2000 Cross Reference Puge 24 

10434 




C R O S S  R E F E R E N C E  O F  C H E M I C A L  N A M E S  


I C O N S T I T U E N T  I C I 1 1 a w I S ~ e  L ls1 lna l . l  U n d e r :  ~ C A SNo.  1 

V [Vyosla I Omanc ~ J r m r !  123135.224 1 


Water Quality Goals - August 2000 Cross Reference Page 25 


10435 










W A T E R  Q U A L I T Y  G O A L S  F O R  I N O R G A N I C  C O N S T I T U E N T S  inug/l(ppb)unlessnoted 

U S E P A  N a t i o n a l  R . o o n m e n d e d  A m b l m n t  W a t e r  Quality C r l t . r l a  
Humam H e a l t h  a n d  W e l f a r e  Protection F r . s h * l a t e r  Aquatic L l f .  P r o t . s t l o n  

N o n C a w Hum EfhcO 1 Om4waUlllion C a m Wr* E s l h h  
so"-d Othwatem -of Othmtrr T o x l s l t y  I n f o r m a l l o n  

I G A N I C  

U) 
Wafer Quality Goalr - August ZOO0 Items in parentheses are footnotes. # =carcinogen. R = reproductive toxin. I n o ~ a n i c s  Page 3 



W A T E R  Q U A L I T Y  G O A L S  F O R  I N O R G A N I C  C O N S T I T U E N T S  inug/l(ppb)unlessnoted 

Water Qualiw Goals - August 2000 Items in parentheses are footnotes. # =carcinogen. R = reproductive toxin Inorganics Page 4 

0 



W A T E R  Q U A L I T Y  G O A L S  F O R  I N O R G A N I C  C O N S T I T U E N T S  inugA@pb)unlessnoted 

C ~ l l f o r n l a  0 c . a "  P l a n  U S E P A  N a t i o n a l  R e s o m m e n d e d  Ambl .nl  W a t e r  Qu. l l ty  Cr l t . r l r  
~ u m e r 1 s . l  w a t e r  a u a l i t y  o b l e s t l r e r  s a l t w a t e r  ~ q u a t i s  L l f .  PIOI.SIIO~ 

HumanHealth R . s o m m a n d e d  C r i t . r i e  
W A m g . )  Y a r l n e  A q u a t i c  L i l a  P r o t o s t l o n  Y W m  TOXIS I IY  1n form. t lon  

T G A N I C  .qtdkorpYlhm W t h  CoMnntvn btrrrtMn 1LoWe.t O b s e r v e d  E l l e s t  L e v e l )  
S T I T U E N T  mnrunpaona M e I A"2 I Aw *ah I Ch- I 0 t h ~  

P 

cP 
hP 
P 

Water Qualiw Gods - August ZOO0 Items in parentheses are foofnoies. # = carcinogen. R = reproductive toxin. Inorganics Page 5 

0 





'U!XOI a~IJ>npod&.I = =# . ~ l O 1 4 0 0 j a . d ~  s a s a q l u a d o d  II! M J t I  ooozI S ~ Z ~ V- s1~034!~"a' U ~ ~ O U ! > . ~ D >  JWM 





W A T E R  Q U A L I T Y  G O A L S  F O R  I N O R G A N I C  C O N S T I T U E N T S  inugil(ppb)unlessnoted 
-

U S E P A  National R * s o m m a n d e d  Ambient W a t e r  Q u r l l t v  C r l t . r l .  
H u m * n  n a a l t h  a n d  W e l f a r e  ~ r o t e s t l o n  ~ r e s h w a 1 . r  ~ g u a t i s  ~ i f e  P r o t a s t l o n  

T ~ x I ~ l t yI n f o r m a t i o n  
3 G A N l C  
S T I T V E N T  

m 

aphi ie  

Water Qualiry Goals - August 2000 Item in parentheses are foomotes. # = carcinogen. R = reproductive toxin. Inorganics Page 9 

http:Crlt.rl








W A T E R  Q U A L I T Y  G O A L S  F O R  I N O R G A N I C  C O N S T I T U E N T S  

F R E S H W A T E R  A Q U A T I C  L I F E  - A M M O N I A  


Notes: 

t At 15C and ebwe. tb a f l h  lor lbh earbUfestaw absent Is me same asthe07% for nshany life padont

% l n a ~ i a o n . m e h i g s r t f a n d a y s v e r a s s ~ h m e M d a y p s W ~ n o t e a a e d 2 . 5 h r m e U l t e r i a ~ u a n ~ m ~ i n m e a m v e ~ .  

3o-da,averassmela-!a~en(hrmNIL)% l h o u r a v s r a e e ~ l a m m o h c l ~ ~ m g ~ )  
w h e n  f l s h  e a r l y  111. s t a g e s  a r e  prssmnt :  w h e r e  s a l m o m i d  f l s h  a r e  p r e s e n t :  

w h e r e  ~ I l m ~ n l d  a r ef l s h  not  p r e s e n t :  

0.02S.(Z+~T.7)) 0.411 58.4+CCC= CMC = 
I+107.m+H 1+I0pH-7.204 

whre T = temperablre m degrees C 
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1 T o t a l  A  

C r l t e r l a  C o n t l n u o u r  Concentrations. 4 - d a y  A v g .  ( m g l L )  
T.mpcsratur.. C 

1 S a l l n l t y  I 1 0  g l k g  I 
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W A T E R  Q U A L I T Y  G O A L S  F O R  I N O R G A N I C  C O N S T I T U E N T S  
F R E S H W A T E R  A Q U A T I C  L I F E  - C H R O M I U M  ( 1 1 1 )  
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W A T E R  Q U A L I T Y  G O A L S  F O R  I N O R G A N I C  C O N S T I T U E N T S  
F R E S H W A T E R  A Q U A T I C  L I F E  - C H R O M I U M  ( 1 1 1 )  

Criteria Continuous Concentration (4-day Average) = 
(e{0.8190@n@ardness)]+0.6848))x (0.860) 

P 
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W A T E R  Q U A L I T Y  G O A L S  F O R  I N O R G A N I C  C O N S T I T U E N T S  

F R E S H W A T E R  A Q U A T I C  L I F E  - L E A D  

Criteria Continuous Concentration (4day Average) = 
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California Regional Water Quality Control Board 
Central Valley Region 
Steven T. Butler, Acting Chair 

Winston H. Hickox Gray Davis 
Secretaryfor Sacramento Main Office Governor 

Envrronrnenlol Internet Address hnp //wswcb cagovl-nvqob5 
Pmreclion 3443 Rout~erRoad, Sulk A, Sacramento, Callfornla 95827-3003 

Phone(916)255-3000 - FAX (916) 255-3015 

TO: Technical Staff FROM: Jon B. Marshack, D.Env. 
and Other Interested Persons Senior Environmental Specialist 

Environmental/Technical Support -

DATE: 11 October 2000 	 SIGNATURE: 

SUBJECT: NEW PUBLIC HEALTH GOALS FOR CHEMICALS IN DRINKING WATER 

In September 2000, the California Office of Environmental Health Hazard Assessment (OEHHA) 
adopted six new Public Health Goals (PHGs) for chemicals in drinking water. PHGs are levels of 
drinking water contaminants at which adverse health effects are not expected to occur from a lifetime of 
exposure. The California Safe Drinking Water Act of 1996 (Health and Safety Code Section 116365) 
requires OEHHA to adopt PHGs based exclusively on public health considerations. PHGs adopted by 
OEHHA will be considered by the California Department of Health Services in establishing or revising 
primary drinking water standards (California Maximum Contaminant Levels, or MCLs). 

PHGs and other toxicological criteria may be used to evaluate compliance with narrative water quality 
objectives for Toxicity in the Basin Plans, as these objectives relate to beneficial uses involving human 
exposures (e.g., municipal and domestic supply or "&). Therefore, ambient groundwater& surface 
water with chemical concentrations above PHGs could be interpreted as violating water quality 
objectives if the waters are designated MUN. 

The new Public Health Goals for drinking water are as follows: 

Carbofuran 	 1.7 ug/L ( P P ~ )  
Carbon tetrachloride 	 0.1 ug/L(ppb) 

Dichloromethane (Methylene chloride) 4 ug/L (ppb) 
Diquat 	 15 u f l  @ ~ b )  
~hiobencarb' 	 70 u& @Pb) 
Vinyl chloride 	 0.05 u f l  (ppb) 

Technical support documents for these PHGs are available in electronic format. Please contact me by 
phone (916-255-3123 or CalNet 8-494-3123) or by e-mail (MarshaJ@rb5s.swrcb.ca.gov) if you need 
one or more of these documents or if you have any questions. 

cc: 	 Frances McChesney, Office of the Chief Counsel, SWRCB 
Tim Regan, Office of the Chief Counsel, SWRCB 

This PHG covers the parent compound, (thiobencarb), its chlorobenzyl and chlorophenyl moiety-containing degradation 
products and oxidation products such as thiobencarb sulfoxide, thiobencarb sulfone, and 4-chlorobenzosulfonic acid. 

California Environmental Protection Apencv 
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California Regional Water Quality Control Board 
Central Valley Region 

Sncrsrnentn--..-...-...- Main.. - Ofi icr-..... Governor 
Inurnel Address hnpllurww.rwrcb.cagovI~~qeb5 

3443 Roulicr Road, Suiv A, Sarnvnmnm. California 95827-3003 
Phone (916) 255.3000- FAX (916) 255-3015 

TO: Technical Staff FROM: Jon B. Marshack, D.Env. 
and Other Interested Persons Senior Environmental Specialist 

Environmental/TechnicalSupport 

DATE: 5 December 2000 SIGNATURE: 

SUBJECT: NEW ACTION LEVELS AND IRIS CRITERIA FOR DRINKING WATER 

DHS Action Levels 

In October and November, the California Department of Health Services published eight new Action 
Levels for chemicals in drinking water. Action Levels are health-based advisory levels for chemicals 
that do not yet have primary Maximum Contaminant Levels (MCLs). The new Action Levels for 
drinking water are as follows: 

Vanadium 15 u@ @pb) 


sec-Butylbenzene 260 u@ ( p ~ b )  


tertButylbenzene 260 u!& ( P P ~ )  

Isopropylbenzene (Cumene) 770 uglL (PP~)  

N-Methyl dithiocarbamate (Metam sodium) 20 u g n  @ ~ b )  

Methylisothiocyanate (MITC) 50 ugL (PP~)  

n-Propylbenzene 260 u@ @pb) 

2,3,5,6-Tetrachlorotherephthalate 3500 ug/L (ppb) 

USEPAIRIS Criteria 

Since August, USEPA has published revisions to their Integrated Risk Information System (IRIS) 
database. IRIS contains two types of toxicologic criteria, reference doses for non-cancer health effects 
and cancer risk levels. Drinking water concentrations may be derived from these criteria using standard 
toxicologic assumptions.' The new and revised IRIS criteria as drinking water concentrations are as 
follows: 

See "SelectingWater Quality Goals" in the CVRWQCB report A Compilafionof Water Quality Goals (August 2000). 


California Envirnnm~ntalProt~rtinnA~pnrv  
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Technical Staff 	 - 2 - 5 December 2000 

Reference Dose 	 Cancer Risk Level 

Chloral hydrate 70 u@ @ ~ b )  

Chlorine dioxide 210 u@ k ~ b )  

Chlorite (sodium salt) 210 u& ( p ~ b )  

Vinyl chloride 	 0.048 ugiL (ppb) adult exposure 

0.024 ugiL (ppb) exposure since birth 

The difference between the two vinyl chloride criteria is the assumed exposure duration. 

Action Levels, IRIS criteria and other toxicologic limits may be used to evaluate compliance with 
narrative water quality objectives for Toxicity in the Basin Plans, as these objectives relate to beneficial 
uses involving human exposures (e.g., municipal and domestic supply or "MUN"). Therefore, ambient 
groundwater or surface water with chemical concentrations above DHS Action Levels could be 
interpreted as violating water quality objectives if the waters are designated MUN. 

The above criteria and the six Public Health Goals adopted by OEHHA in September (see my memo of 
1l October 2000) are not contained in the August 2000 edition of Water Quality Goals. The Water 
Quality Goals report and updates may be obtained on the internet at 
www.swrcb.ca.gov/nvqcb5/wq_goals. 


Please contact me by phone at (916) 255-3123 or CalNet 8-494-3123 or by e-mail at 
marshaj@rb5s.swrcb.ca.gov if you have questions. 

cc: 	 Frances McChesney, Office of the Chief Counsel, SWRCB 
Tim Regan, Office of the Chief Counsel, SWRCB 

mailto:marshaj@rb5s.swrcb.ca.gov


California Regional Water Quality Control Board 
Central Valley Region 

Robert Schneider, Chair 
Winston H. Hickox Gray Davis 

Secretaryfor Sacramento Main Office Governor 
Env8ronmental Internet Address http Ilwww swrcbcagovlnvqcb5 

Protection 3443 Rouher Road, Sulte A, Sacramento,Callforn~a95827-3003 
Phone(916)255-3000. FAX (916)255-3015 

TO: Technical Staff FROM: Jon B. Marshack, D.Env. 
and Other Interested Persons Senior Environmental Specialist 

Environmental/Technical Support 

DATE: 8 February 2001 

SUBJECT: WATER QUALITY GOALS UPDATE 

This is the third notice of changes since the publication of the August 2000 edition of A Compilation of 
Water Quality Goals. This notice contains an explanation of the most recent changes as well as 
instructions for updating your copy of that document to reflect all three notices. The Water Quality 
Goals report and all updates may be obtained on the internet at www.swrcb.ca.gov/nvqcb5/wq_goals. 

New Arsenic MCL 

On 22 January, USEPA adopted a new drinking water standard for arsenic. The new Primary Maximum 
Contaminant Level (MCL) of 10 ugL is lower than California's current MCL of 50 ug/L. The Safe 
Drinking Water Act requires that State MCLs be equal to or lower than federal MCLs; so, expect to see 
a new California MCL for arsenic in the near future. MCLs are not purely health protective 
concentrations. They include technologic and economic factors associated with providing municipal 
water at the tap. 

Arsenic in drinking water at concentrations lower than the MCL are associated with significant adverse 
health effects. Arsenic is a known human carcinogen. USEPA adopts MCL Goals at a level that 
represents no health risk. Because exposure to any amount of a carcinogen is theoretically associated 
with some risk of getting cancer, USEPA sets MCL Goals for known and probable human carcinogens 
at "zero." A new MCL Goal for arsenic has been set at this level. The one-in-a-million cancer risk level 
-the concentration of arsenic in drinking water associated with one additional cancer case in a million 
persons exposed over their lifetimes -has been estimated at 0.02 ugL. In interpreting the narrative 
Toxicity objective in the Basin Plan for carcinogens, we normally cite the one-in-a-million cancer risk 
level as the de minimis or negligible level of cancer risk associated with involuntary exposure of humans 
to municipal and domestic water supplies. However, natural background concentrations of arsenic in 
most locations are expected to exceed this concentration. 

California Environmental Protection Agency 

@ Recycled Paper 
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Arsenic exposure is also associated with other adverse health effects, including cellular necrosis, skin 
lesions and abnormal nerve conduction. USEPA's Integrated Risk Information System (IRIS) database 
includes a reference dose (IUD) for arsenic. The RtD can be converted into a concentration of arsenic in 
drinking water that should protect against non-cancer health effects. That concentration is 2.1 ugk. 

The state Office of Environmental Health Hazard Assessment is expected to propose a Public Health 
Goal for arsenic in drinking water in the near future. 

Radionuclide MCLs 

On 7 December, USEPA revised the federal drinking water regulations for radionuclides. A new federal 
Primary MCL was adopted for uranium at 30 ug/L, with an effective date for community water systems 
of 8 December 2003. Because radionuclides are carcinogens, MCL Goals of "zero" were also adopted 
by USEPA for gross alpha particle activity, gross beta particle and photon activity, radium-226 plus 
radium-228, and uranium. 

The current California Primary MCL for uranium -20 picocuries per liter (pCi/L) - is in different units 
than the new federal MCL. The Department of Health Services plans to propose adoption of a new 
California Primary MCL for uranium that is equal to the new federal MCL. 

Methylmercury Water Quality Criterion 

In late January, USEPA issued a new recommended Ambient Water Quality Criterion for 
methylmercury to protect human health from exposure to mercury from the aquatic environment. The 
new criterion is 0.3 mg methylmercury per kg of fish or shellfish tissue. It replaces older recommended 
human health criteria for total mercury in surface waters. The promulgated California Toxics Rule 
criteria for human health protection from mercury in sources of drinking water (0.050 ugk)  and in 
waters that are not sources of drinking water (0.05 1 ug/L) are unchanged, and still enforceable. 

"[USIEPAconcluded that it is more appropriate at this time to derive a fish tissue (including shellfish) residue 
water quality criterion for methylmercury rather than a water column-based water quality criterion . . .for many 
reasons. Such a criterion integrates spatial and temporal complexity that occurs in aquatic systems and that 
affects methylmercury bioaccumulation. A fish tissue residue water quality criterion is more closely tied to the 
Clean Water Act goal of protecting the public health because it is based directly on the dominant human 
exposure route for methylmercury. The concentration of methylmercury is also generally easier to quantify in fish 
tissue than in water and is lass variable over the time periods in which water quality standards are typically 
implemented in water quality-based. Thus, the data used in permitting activities can be based on a more 
consistent and measurable endpoint. A fish tissue residue criterion is also consistent with how fish advisories 
are issued. Fish advisories for mercury are based on the amount of methylmercury in fish tissue that is 
considered acceptable, although they are usually issued for a certain fish or shellfish species in terms of a meal 
size. A fish tissue residue water quality criterion should enhance harmonization between these two approaches 
for protecting the public health." 
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USEPA is developing guidance for using the new methylmercury criterion, including procedures for 
translating methylmercury concentrations in fish to total mercury concentrations in ambient surface 
water or effluent. 

Updating Water Quality Goals 

Please make the following changes to your hard copy of A Compilation of Water Quality Goals, August 
2000 edition, to reflect the above changes, changes discussed in my memoranda dated 11 October 2000 
and 5 December 2000, and to correct a few errors and omissions: 

Inorganics Page I 

Arsenic: Change USEPA Primary MCL to 10 ugL and delete footnotes. Delete footnote for 
USEPA MCL Goal. 

Boron: Add footnote (160) for California State Action Level -Toxicity. 

Inorganics Page 2 

Chlorine dioxide: Add entry of "210" for USEPA IRIS Reference Dose. 

Chlorite: Change entry to "210" for USEPA IRIS Reference Dose. 

Chromium (114: Add entry of "10,500" for USEPA IRIS Reference Dose. Delete entry, but keep 
footnote, for Cancer Risk Estimates -USEPA IRIS. 

Inorganics Page 3 

Mercury, inorganic: Delete entries in the first and second columns under Non-Cancer Health 
Effects. 

Inorganics Page 7 

Radioactivity, Gross Alpha: Change footnote to (1 10) for USEPA MCL Goal. 

Radioactivity, Gross Beta: Delete footnote for USEPA MCL Goal. 

Radium-226 + Radium-228: Delete footnote for USEPA MCL Goal. 

Uranium: Change USEPA Primary MCL to 30 ug/L and change footnote to (159). Delete 
footnote for USEPA MCL Goal. 


Vanadium: Add entry of "1 5" for California State Action Level -Toxicity. 


Organics Page 13 

Add new lines for sec-Butylbenzene and tert-Butylbenzene: Add entries of "260" for both 
chemicals under California State Action Level -Toxicity. 


Carbofuran: Delete footnote for California Public Health Goal. 


Carbon tetrachloride: Delete footnote for California Public Health Goal. 
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Organics Page 14 

Chloral hydrate: Add the entry of "70" for USEPA IRIS Reference Dose. 

Organics Page 25 

Dichloromethane: Change entry to "4" and delete footnote for California Public Health Goal. 

Organics Page 3 7 

Diquat: Delete footnote for California Public Health Goal. 

Organics Page 49 

Add new line for Isopropylbenzene: Add entry of "260" for California State Action Level -
Toxicity. 

Organics Page 55 

Add new line for N-Methyldithiocarbamate (Metam): Add entry of "20" for California State 
Action Level -Toxicity. 

Add new line for Methylisothiocyanate (MITC): Add entry of "50" for California State Action 
Level -Toxicity. 

Organics Page 57 

Methyl mercury: Add the entry of "0.3 mgikg (161)" in the first and second columns under Non- 
Cancer Health Effects. 

Organics Page 73 

Add new line for n-Propylbenzene: Add entry of "260" for California State Action Level -
Toxicity. 

Add new line for 2,3,5,6-Tetrachloroterephthalate:Add entry of "3500" for California State 
Action Level -Toxicity. 

Organics Page 79 

Thiobencarb: Change footnote to (158) for California Public Health Goal. 

Organics Page 85 

Vinyl chloride: Change entry to "0.05" and delete footnote for California Public Health Goal. 

Organics Page 86 

Vinyl chloride: Change entry to "0.048 / 0.024" for Cancer Risk Estimates -USEPA IRIS. 



Water Quality Goals Update - 5 - 	 8 February 2001 

Footnotes Page 2 

Add footnote (158): This limit covers the parent compound (tbiobencarb), its chlorobenzyl and 
chlorophenyl moiety-containing degradation products and oxidation products such as 
thiobencarb sulfoxide, thiobencarb sulfone, and 4-chlorobenzosulfonic acid. 

Add footnote (159): Effective 8 December 2003 for all community water systems. 


Add footnote (160): Value rounded from 0.6 mg/L. 


Add footnote (161): Concentration in fish or shellfish tissue. 


Please contact me by phone at (916) 255-3123 or CalNet 8-494-3123 or by e-mail at 
marshaj@rb5s.swrcb.ca.gov if you have questions. 

cc: 	 Frances McChesney, Office of the Chief Counsel, SWRCB 
Tim Regan, Office of the Chief Counsel, SWRCB 

JSflMarshsck HD\Documents\W. Q. Goals\Compilation of Goals\WQGoals CurrentWew Incorporated ItemsMs Radionuclides MeHgWemo.doc 
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California Regional Water Quality Control Board 
Central Valley Region 

Robert Schneider, Chair 
Winston H. Hiekox Gray Davis 

Secreto'yJor Sacramento Main Ofice Governor 
Environmantal Internet Address: hUp:/hnvw.swrcb.ca.gov/~~qcb5 

Protection 3443Routier Road,Suite A, Sacramento, California 95827-3003 
Phone (916) 255-3000. FAX (916) 255-3015 

TO: Technical Staff FROM: Jon B. Marshack, D.Env. 
and Other Interested Persons Senior Environmental Specialist 

Environmental/Technical Support 

DATE: 18 April 2001 SIGNATURE: -9%WJ 
SUBJECT: WATER QUALITY GOALS UPDATE 

This is the fourth notice of changes since the publication of the August 2000 edition of A Compilation of 
Water Quality Goals. This notice contains an explanation of the most recent changes as well as 
instructions for updating your copy of Water Quality Goals. The Water Quality Goals report and all 
updates may be obtained on the internet at www.swrcb.ca.gov/nvqcb5/wq_goals/. 

Revised Aquatic Life Criteria for Cadmium 

In early April, the U.S. Environmental Protection Agency (USEPA) released a new document entitled, 
2001 Update ofAmbient Water Quality Criteria for Cadmium. The document and a related fact sheet 
may be obtained on the internet at the following address: 

http://www.epa.gov/waterscience/criteria~aqualife/cadmium/ 
The document contains new national recommended criteria to protect freshwater and saltwater aquatic 
life and their uses. The new criteria, especially for freshwater, are significantly more stringent than 
previous national criteria from USEPA. Freshwater criteria vary with hardness as shown on the attached 
table labeled "Inorganics Page 15b". Saltwater criteria include a 4-day average of 8.8 u g L  and a 24- 
hour average of 40 ug/L, both expressed as dissolved metal. Note that the Criteria Maximum 
Concentrations for both saltwater and freshwater use a 24-hour averaging period instead of 1-hour. 

National recommended water quality criteria are intended to provide states and tribes with information 
to help them develop water quality standards pursuant to the federal Clean Water Act. These criteria are 
not directly enforceable criteria, such as those in the National Toxics Rule and the California Toxics 
Rule. As such, they cannot currently be applicable to California surface waters. They may be used by 
the State and Regional Water Boards to develop future water quality objectives. 

Public Health Goal for Aluminum 

In early April, the California Office of Environmental Health Hazard Assessment (OEHHA) released a 
Public Health Goal (PHG) of 0.6 mgL or 600 ugL for aluminum in drinking water. PHGs are levels of 
drinking water contaminants at which adverse health effects are not expected to occur from a lifetime of 

California Environmental Protection Agency 

e3 RecyciedPaper 

http://www.epa.gov/waterscience/criteria~aqualife/cadmium/
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exposure. The California Safe Drinking Water Act of 1996 (Health and Safety Code Section 116365) 
requires OEHHA to adopt PHGs based exclusively on public health considerations. PHGs adopted by 
OEHHA will be considered by the California Department of Health Services in establishing or revising 
primary drinking water standards (California Maximum Contaminant Levels, or MCLs). Technical 
support documents for PHGs are available on the internet at the following address: 

http:Nwww.oehha.org/water/phg/ 


PHGs and other toxicological criteria may be used to evaluate compliance with narrative water quality 
objectives for Toxicity in the Basin Plans, as these objectives relate to beneficial uses involving human 
exposures (e.g., municipal and domestic supply or "MUN"). Therefore, ambient groundwater or surface 
water with chemical concentrations above PHGs could be interpreted as violating water quality 
objectives if the waters are designated MUN. 

Proposed Repeal of New Arsenic MCL 

USEPA has proposed to repeal their new drinking water standard for arsenic, adopted on 22 January 
2001. USEPA's final determination will be reported to you in a future Water Quality Goals update. 
Please see the 8 February 2001 Water Quality Goals Update for more information on water quality 
numerical limits for arsenic. 

Proposition 65 Listings 

The California initiative statute Proposition 65, the Safe Drinking Water and Toxic Enforcement Act of 
1986, makes it illegal to discharge a significant amount of a chemical known to the State to cause cancer 
or reproductive toxicity to a source of drinking water. It also makes it illegal to expose persons to a 
significant amount of any of these chemicals without prior notification. In December 2000, 
bromoethane (ethyl bromide) was added to the list of chemicals known to the State to cause cancer. In 
February, the pesticide propachlor was also added to this list. Proposition 65 information may be found 
on the internet at the following address: 

http://www.oehha.org/prop65.html 


In February, OEHHA published a Prop. 65 Status Report, that provides updated information on safe 
harbor levels --No Significant Risk Levels for carcinogens and Maximum Allowable Daily Levels for 
reproductive toxins. 

Updating Your Copy of Water Quality Goals 

Please make the following changes to your hard copy of A Compilation of Water Quality Goals, August 
2000 edition, to reflect the above changes: 

Inorganics Page 1 

Aluminum: Change the California Public Health Goal to read, "600" and delete the footnote. 

Inorganics Page 3 

Cadmium: Change the USEPA National Recommended Ambient Water Quality Criteria for 
Freshwater Aquatic life, 4-day Average and 24-hour Average to read, "see page 15b (I)", 
and delete the I-hour Average entry. 

http:Nwww.oehha.org/water/phg/
http://www.oehha.org/prop65.html
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Inorganics Page 4 

Cadmium: Change the California Toxics Rule Criteria for Inland Surface Waters for Freshwater 
Aquatic Life Protection, Continuous Concentration (4-day Average) and Maximum 
Concentration (I-hour Average) to read, "see page 15a (1, 142)". 

Inorganics Page 5 

Cadmium: Change the USEPA National Recommended Ambient Water Quality Criteria for 
Saltwater Aquatic Life Protection, 4-day Average to read, "8.8 (1)" and 24-hour Average to 
read, "40 (I)", and delete the 1-hour Average entry. 

Inorganics Page 15 

Replace this page with Page 15a and Page 15b, attached. 

Organics Page 20 

Chlorothalonil: Change the Proposition 65 entry to read "100 #" and delete the footnote. 

Daminozide: Change the Proposition 65 entry to read "20 #" and delete the footnote. 

Organics Page 38 

Ethyl bromide: Place a pound sign (#) in the Proposition 65 column. 

Ethylene thiourea (ETU): Change the Proposition 65 entry to read "10 1 15 #R". 

Organics Page 56 

Methyl mercury: Change the Proposition 65 entry to read "#R" and delete the footnotes. 

Organics Page 68 

Polychlorinated biphenyls: Change the Proposition 65 entry to read "0.045 #R" and delete the 
footnotes. 

Propachlor: Place a pound sign (#) in the Proposition 65 column. 

Please contact me by phone at (916) 255-3123 or CalNet 8-494-3123 or by e-mail at 
marshaj@rb5s.swrcb.ca.gov if you have questions. 

Attachments (2) 

cc: 	 Frances McChesney, Office of the Chief Counsel, SWRCB 
Tim Regan, Office of the Chief Counsel, SWRCB 

.!MiMarshack HD\Documenfs\W. Q. Goals\Compilation of Goals\WQGoals Current\New Incorporated ItemsMpril ZOW\Memo.doc 
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California Regional Water Quality Control Board 
Central Valley Region 


Robert Schneider, Chair 

Winston H. Hickox Gray Davis 

Secreta*y/or Sacramento Main Office Governor 
Envimnmentol Internet Address http //wswcb cagov/~wqcbS 

Pmleclion 3443 Routler Road, Suite A, Sacramento, Callfomla 95827-3003 
Phone (916) 255-3000. FAX (916) 255-3015 

TO: Technical Staff FROM: Jon B. Marshack, D.Env. 
and Other Interested Persons Senior Environmental Specialist 

Environmental/Technical Support 

DATE: 18 April 2001 SIGNATURE: (a> - 5  

SUBJECT: WATER QUALITY GOALS UPDATE 

This is the fourth notice of changes since the publication of the August 2000 edition of A Compilation of 
Water Quality Goals. This notice contains an explanation of the most recent changes as well as 
instructions for updating your copy of Water Quality Goals. The Water Quality Goals report and all 
updates may be obtained on the internet at www.swrcb.ca.gov/nvqcb5/wegoals/. 

Revised Aquatic Life Criteria for Cadmium 

In early April, the U.S. Environmental Protection Agency (USEPA) released a new document entitled, 
2001 Update ofAmbient Water Quality Criteria for Cadmium. The document and a related fact sheet 
may be obtained on the internet at the following address: 

ht tp: / /www.epa .gov /watersc ience /cr i ter ia /  
The document contains new national recommended criteria to protect freshwater and saltwater aquatic 
life and their uses. The new criteria, especially for freshwater, are significantly more stringent than 
previous national criteria from USEPA. Freshwater criteria vary with hardness as shown on the attached 
table labeled "Inorganics Page 15b". Saltwater criteria include a 4-day average of 8.8 u g L  and a 24- 
hour average of 40 ug/L, both expressed as dissolved metal. Note that the Criteria Maximum 
Concentrations for both saltwater and freshwater use a 24-hour averaging period instead of 1-hour. 

National recommended water quality criteria are intended to provide states and tribes with information 
to help them develop water quality standards pursuant to the federal Clean Water Act. These criteria are 
not directly enforceable criteria, such as those in theNational Toxics Rule and the California Toxics 
Rule. As such, they cannot currently be applicable to California surface waters. They may be used by 
the State and Regional Water Boards to develop future water quality objectives. 

Public Health Goal for Aluminum 

In early April, the California Office of Environmental Health Hazard Assessment (OEHHA) released a 
Public Health Goal (PHG) of 0.6 mgL or 600 ug/L for aluminum in drinking water. PHGs are levels of 
drinking water contaminants at which adverse health effects are not expected to occur from a lifetime of 
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exposure. The California Safe Drinking Water Act of 1996 (Health and Safety Code Section 116365) 
requires OEHHA to adopt PHGs based exclusively on public health considerations. PHGs adopted by 
OEHHA will be considered by the California Department of Health Services in establishing or revising 
primary drinking water standards (California Maximum Contaminant Levels, or MCLs). Technical 
support documents for PHGs are available on the internet at the following address: 

http://www.oehha.orglwater/phg/ 


PHGs and other toxicological criteria may be used to evaluate compliance with narrative water quality 
objectives for Toxicity in the Basin Plans, as these objectives relate to beneficial uses involving human 
exposures (e.g., municipal and domestic supply or "MUN"). Therefore, ambient groundwater or surface 
water with chemical concentrations above PHGs could be interpreted as violating water quality 
objectives if the waters are designated MUN. 

Proposed Repeal of New Arsenic MCL 

USEPA has proposed to repeal their new drinking water standard for arsenic, adopted on 22 January 
2001. USEPA's final determination will be reported to you in a future Water Quality Goals update. 
Please see the 8 February 2001 Water Quality Goals Update for more information on water quality 
numerical limits for arsenic. 

Proposition 65 Listings 

The California initiative statute Proposition 65, the Safe Drinking Water and Toxic Enforcement Act of 
1986, makes it illegal to discharge a significant amount of a chemical known to the State to cause cancer 
or reproductive toxicity to a source of drinking water. It also makes it illegal to expose persons to a 
significant amount of any of these chemicals without prior notification. In December 2000, 
bromoethane (ethyl bromide) was added to the list of chemicals known to the State to cause cancer. In 
February, the pesticide propachlor was also added to this list. Proposition 65 information may be found 
on the internet at the following address: 

http://www.oehha.orglprop65.html 


In February, OEHHA published a Prop. 65 Status Report, that provides updated information on safe 
harbor levels --No Significant Risk Levels for carcinogens and Maximum Allowable Daily Levels for 
reproductive toxins. 

Updating Your Copy of Wafer QualiLy Goals 

Please make the following changes to your hard copy of A Compilation of Water Quality Goals, August 
2000 edition, to reflect the above changes: 

Inorganics Page I 

Aluminum: Change the California Public Health Goal to read, "600" and delete the footnote. 

Znorganics Page 3 

Cadmium: Change the USEPA National Recommended Ambient Water Quality Criteria for 
Freshwater Aquatic life, 4-day Average and 24-hour Average to read, "see page 15b (I)", 
and delete the 1-hour Average entry. 

http://www.oehha.orglwater/phg/
http://www.oehha.orglprop65.html
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Inorganics Page 4 

Cadmium: Change the California Toxics Rule Criteria for Inland Surface Waters for Freshwater 
Aquatic Life Protection, Continuous Concentration (4-day Average) and Maximum 
Concentration (1-hour Average) to read, "see page 15a (1, 142)". 

Inorganics Page 5 

Cadmium: Change the USEPA National Recommended Ambient Water Quality Criteria for 
Saltwater Aquatic Life Protection, 4-day Average to read, "8.8 (1)" and 24-hour Average to 
read, "40 (I)", and delete the I-hour Average entry. 

Inorganics Page 15 

Replace this page with Page 15a and Page 15b, attached. 

Organics Page 20 

Chlorothalonil: Change the Proposition 65 entry to read "100 #" and delete the footnote. 

Daminozide: Change the Proposition 65 entry to read "20 #" and delete the footnote. 

Organics Page 38 

Ethyl bromide: Place a pound sign (#) in the Proposition 65 column. 

Ethylene thiourea (ETU): Change the Proposition 65 entry to read "10 1 15 #R". 

Organics Page 56 

Methyl mercury: Change the Proposition 65 entry to read "#R" and delete the footnotes. 

Organics Page 68 

Polychlorinated biphenyls: Change the Proposition 65 entry to read "0.045 #R" and delete the 
footnotes. 

Propachlor: Place a pound sign (#) in the Proposition 65 column. 

Please contact me by phone at (916) 255-3123 or CalNet 8-494-3123 or by e-mail at 
marshaj@rb5s.swrcb.ca.gov if you have questions. 

Attachments (2) 

cc: 	 Frances McChesney, Office of the Chief Counsel, SWRCB 
Tim Regan, Office of the Chief Counsel, SWRCB 

J3liManhack HD\Documenfs\W. Q. Goals\Compilationof Goals\WQGoals Currentview Incorporated Items\April2000\Memo.doc 
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TO: Technical Staff FROM: Jon B. Marshack, D.Env. 
and Other Interested Persons Senior Environmental Specialist 

Environmental/TechnicalSupport 

DATE: 26 July 2001 SIGNATURE: .&a2.-1 
SUBJECT: WATER QUALITY GOALS UPDATE 

This is the fifth notice of changes since the publication of the August 2000 edition of A Compilationof 
Water Qualify Goals. This notice contains an explanation of the most recent changes as well as 
instructions for updating your copy 6f Water Qualify Goals. The Water Quality Goalsreport and all 
updates may be obtained on the internet at www.swrcb.ca.gov/nvqcb5/wq_goals. 

Public Health Goal for Benzene 

In late June, the California Office of Environmental Health Hazard Assessment (OEHHA) released a 
Public Health Goal (PHG) of 0.15 ug/L for benzene in drinking water. PHGs are levels of drinking 
water contaminants at which adverse health effects are not expected to occur from a lifetime of 
exposure. The California Safe Drinking Water Act of 1996 (Health and Safety Code Section 116365) 
requires OEHHA to adopt PHGs based exclusively on public health considerations. PHGs adopted by 
OEHHA will be considered by the California Department of Health Services @HS) in establishing or 
revising primary drinking water standards (California Maximum Contaminant Levels, or MCLs). DHS 
is required by the same law to review their MCLs every five years and to revise them to as close to 
PHGs as is practicable, considering economic factors and technical feasibility. Technical support 
documents for PHGs are available on the internet at www.oehha.org/water/phg. 

The benzene PHG is based on the risk of getting cancer, in this case leukemia, from exposure to benzene 
through the municipal and domestic water supplies. Benzene is one of a very few chemicals considered 
to be known human carcinogens. For these chemicals, cancer cases in humans have been documented as 
being directly related to chemical exposure. This is the strongest type of evidence for the relationship 
between cause and effect. Other known human carcinogens include arsenic, vinyl chloride, and ionizing 
radiation. 

PHGs for carcinogens are set at the concentration in water associated with a de minimis level of cancer 
risk -one extra cancer case per million persons exposed over their lifetimes. For volatile contaminants, 
such as benzene, the use of drinking water in the home can cause exposure through not only the 
ingestion of water, but also through dermal contact and the inhalation of vapors resulting from 
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showering and other household water uses. Therefore, PHGs for benzene and other volatile chemicals 
are calculated by considering all of these exposures. For this reason these PHGs are often lower than 
other cancer risk estimates that consider only ingestion exposure. These additional exposure routes are 
relevant to the beneficial use of water for municipal and domestic supply (MUN). 

PHGs and other toxicological criteria may be used to evaluate compliance with narrative water quality 
objectives for Toxicity in the Basin Plans, as these objectives relate to beneficial uses involving human 
exposures (e.g., municipal and domestic supply). Therefore, ambient groundwater or surface water with 
chemical concentrations above PHGs could be interpreted as violating water quality objectives if the 
waters are designated MUN. 

Action Levels for Trimethylbenzenes 

Also in June 2001, DHS published drinking water action levels of 330 ug/L for both 1,2,4-trimethyl- 
benzene and 1,3,5-trimethylbenzene, also called pseudocumene and mesitylene, respectively. These 
chemicals are constituents of petroleum based fuels. They are also used in the manufacture of dyes and 
pharmaceuticals. 1,3,5-Trimethylbenzene is used as an ultraviolet oxidation stabilizer in plastics. 

Action levels are health-based advisoty levels for chemicals that do not currently have primary MCLs. 
An action level may be established by DHS when a chemical is either found in a drinking water source 
or is in close proximity to a source and guidance is needed should it reach the source. Like PHGs, 
drinking water action levels may also be used to evaluate compliance with narrative water quality 
objectives for Toxicity. Additional information on action levels may be found on the internet at 
w.dhs.ca.gov/ps/ddwem/chemicals/AL/action1eveI~.htm. 


Reference Doses for Bromate and Hexachlorocyclopentadiene 

In early June, the U.S. Environmental Protection Agency (USEPA) added a reference dose for bromate 
(Br0,-) equal to 28 ug/L in drinking water to their Integrated Risk Information System (IRIS) database 
of chemicals health effects. Reference doses represent exposure limits below which non-cancer health 
effects are not expected to occur. Reference doses may be translated into concentrations in drinking 
water using standard assumptions for the amount of water ingested each day, average body weight and 
potential exposures to the chemicals from other sources. Bromate is also considered to be a probable 
human carcinogen, with a one-in-a-million incremental cancer risk estimate of 0.05 ug/L, also reported 
in IRIS. 

USEPA also updated their reference dose for hexachlorocyclopentadiene. The new criterion is equal to 
42 ugL in drinking water. Hexachlorocyclopentadiene is used in the manufacture of flame retardant 
chemicals and pesticides. 

IRIS may be found on the internet at www.epa.gov/iris. 

Drinking Water Standard for Arsenic 

The current drinking water MCL for arsenic of 50 ug/L was developed in the 1940s. It does not reflect 
current health effects information. USEPA's IRIS toxicologic database contains a reference dose for 
non-cancer health effects equal to 2.1 ug/L of arsenic in drinking water and a one-in-a-million 
incremental cancer risk estimate of 0.02 ugL. OEHHA has published a cancer potency factor equal to 
0.023 ug/L at the one-in-a-million risk level, and is expected to publish a draft Public Health Goal for 
arsenic in the near future. Arsenic is considered to be a "known human carcinogen" (see the discussion 
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of this term under Public Health Goal for Benzene, above). The epidemiologic data on which the cancer 
risk estimates are based directly link human exposure to arsenic in drinking water with cases of cancer. 

In additional to man-made sources (e.g., arsenical pesticides, wood treatment chemicals, metal smelting) 
arsenic is a naturally occurring element. It is present in many source waters, especially in the western 
United States, in concentrations that are often equal to or higher than health-protective levels. For some 
drinking water supply systems, there would be significant costs if they were required to deliver water to 
customers below the current MCL. 

On 22 January 2001, USEPA adopted a new federal MCL for arsenic of 10 ugL. On 22 May, USEPA 
revised the new standard by delaying its effective date until 22 February 2002 in order to conduct 
reviews of the scientific and economic analyses on which the new MCL was based. On 19 July, USEPA 
proposed a range of MCL options for arsenic -3 ug/L, 5 ug/L, 10 ug/L, and 20 ugL -and requested 
additional comment on the technical basis for the original 22 January rule. Comments are due by 31 
October. More information on the federal arsenic MCL may be found on the internet at 
www.epa.gov/OGWDW/arsenic.html. 


Allowable levels of arsenic in surface water and groundwater are governed by water quality objectives 
and natural background concentrations. For waters with the beneficial use of municipal and domestic 
supply (MUN), applicable water quality objectives include both the Chemical ~onstiuents  objective and 
the Toxicity objective. The Chemical Constituents objective requires that water not exceed California 
MCLs. The Toxicity objective prohibits toxic substances in toxic amounts. Where natural background 
levels exceed water quality objectives, the Regional Water Boards do not have the authority to require 
that water quality objectives be met. However, in such cases, controllable water quality factors, such as 
the discharge of waste, are not permitted to cause natural concentrations to increase. 

Total vs. Dissolved 

Recently, questions have arisen as to how to measure compliance with USEPA national recommended 
water quality criteria and USEPA promulgated (California Toxics Rule and National Toxics Rule) 
criteria for aquatic life protection and human health protection. For metallic constituents, the aquatic 
life criteria specify whether compliance is to be determined based on dissolved or total recoverable 
measurements. Human health criteria for metallic constituents and both human health and aquatic life 
criteria for non-metallic constituents do not specify. According to Phil Woods, Water Quality Standards 
Coordinator for Region 9 of USEPA, compliance with all criteria which do not specify dissolved or total 
recoverable are intended to be determined using total recoverable measurements. In Water Qualify 
Goals,dissolved criteria for metallic constituents are footnoted (1) and total recoverable criteria are 
footnoted (2). For other constituents, use total recoverable concentrations. 

Updating Your Copy of Water QualiQ Goals 

Please make the following changes to your copy ofA Compilation of Water Qualify Goals, August 2000 
edition, to reflect the new information discussed above: 

Inorganics Page 2 

Bromate: Add an entry of "28" under USEPA Integrated Risk Information System Reference 
Dose. 
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Organics Page 7 

Benzene: Change the California Public Health Goal entry to read "0.15" and delete the footnote. 

Organics Page 44 

Hexachlorocyclopentadiene: Change the USEPA Integrated Risk Information System Reference 
Dose entry to read "42" and delete the footnote. Change the One-in-a-Million Cancer Risk 
Estimate -USEPA Integrated Risk Information System entry to read "E"and delete the footnote. 

Organics Page 79 

1,3,5-Trimethylbenzene: Add an entry of "330" under California State Action Level - Toxicity. 

1,2,4-Trmethylbenzene: Add a new listing for this chemical and add an entry of "330" under 
California State Action Level - Toxicity. 

Please contact me by phone at (916) 255-3123 or CalNet 8-494-3123 or by e-mail at 
marshaj@rb5s.swrcb.ca.gov if you have questions. 

cc: 	 Frances McChesney, Office of the Chief Counsel, SWRCB 
Catherine George, Office of the Chief Counsel, SWRCB 
Erik Spiess, Office of the Chief Counsel, SWRCB 
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and Other Interested Persons Staff Environmental Scientist 

Program Support Unit 

DATE: 20 November 2001 SIGNATURE: 

SUBJECT: WATER QUALITY GOALS UPDATE 

This is the sixth notice of changes since the publication of the August 2000 edition of A Compilation of 
Water Quality Goals. This notice contains an explanation of the most recent changes as well as 
instructions for updating your copy of Wafer Quality Goals. In addition, new information is provided to 
help users select among available numerical limits to interpret narrative water quality objectives. The 
Water Quality Goals report and all updates may be obtained on the internet at 
www.swrcb.ca.gov/nvqcb5/available~documents/w~oals. 


New Public Health Goals 

In August and September, the California Office of Environmental Health Hazard Assessment (OEHHA) 
released four new Public Health Goals (PHGs) for chemicals in drinking water: 

Nickel 12 u g L  (PP~)  

Simazine 4 u g L  

Tetrachloroethylene (PCE) 0.06 u g L  

Uranium (from natural sources) 0.5 u g L  (0.43 pCi/L) 

PHGs are levels of drinking water contaminants at which adverse health effects are not expected to 
occur from lifetime of exposure. The California Safe Drinking Water Act of 1996 (Health and Safety 
Code Section 116365) requires OEHHA to adopt PHGs based exclusively on public health 
considerations. -PHGs adopted by OEHHA will be considered by the California Department of Health 
Services (DHS) in establishing or revising primary drinking water standards (California Maximum 
Contaminant Levels, or MCLs). DHS is required by the same law to review their MCLs every five 
years and to revise them to as close to PHGs as is practicable, considering economic factors and 
technical feasibility. Technical support documents for PHGs are available on the internet at 
www.oehha.org/water/phg. 

California Environmental Protection Apencv 
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The PHGs for tetrachloroethylene and uranium are based on cancer risk. PHGs for carcinogens are set 
at the concentration in water associated with a de minimis or negligible level of cancer risk -one extra 
cancer case per million persons exposed over their lifetimes. For volatile contaminants, such as PCE, 
the use of drinking water in the home can cause exposure through not only the ingestion of water, but 
also through dermal contact and the inhalation of vapors resulting from showering and other household 
water uses. Therefore, PHGs for PCE and other volatile chemicals are calculated by considering all of 
these exposures. For this reason these PHGs are often lower than other one-in-a-million cancer risk 
estimates that consider only ingestion exposure. These additional exposure routes are relevant to the 
beneficial use of water for municipal and domestic supply (MUN). 

PHGs and other toxicological criteria may be used to evaluate compliance with narrative water quality 
objectives for Toxicity in the Basin Plans, as these objectives relate to beneficial uses involving human 
exposures (e.g., municipal and domestic supply). Therefore, ambient groundwater or surface water with 
chemical concentrations above PHGs could be interpreted as violating water quality objectives if the 
waters are designated MUN. 

Public Health Goals for Total and Hexavalent Chromium -An Update 

In 1999, OEHHA published a Public Health Goal of 2.5 u g h  (ppb) for total chromium in drinking 
water. This PHG was based on the assumption that exposure to hexavalent chromium (Cr VI) in 
drinking water may cause cancer. The PHG technical support document included a health protective 
level of 0.2 ugL for Cr VI, equal to the one-in-a-million cancer risk estimate in drinking water. The 
PHG for total chromium is based on the health protective level for Cr VI, assuming that total chromium 
contains no more than 7.2 percent Cr VI. Both the PHG for total chromium and the health protective 
level for Cr VI are reported in the August 2000 Edition of A Compilation of Water Quality Goals. 

On 9 November 2001, OEHHA formally withdrew the PHG document for chromium. The PHG for 
total chromium and the cancer risk-based health protective level for Cr VI have been controversial. 
Recent data on drinking water sources collected by DHS and others have called into question the 
proportion of Cr VI in total chromium in California drinking water sources assumed by OEHHA. Many 
toxicologists, including those from the drinking water program of USEPA, disagree with OEHHA's 
assumption that Cr VI may cause cancer from drinking water exposure. As a result, OEHHA requested 
that the University of California (UC) convene a scientific panel of experts to provide guidance on 
health issues relating to the presence of Cr VI in drinking water. The Chromate Toxicity Review 
Committee, as the panel was called, has completed its review and has forwarded its report to OEHHA. 
The committee concluded that "we found no basis in either the epidemiological or animal data published 
in the literature for concluding that orally ingested Cr (VI) is a carcinogen." 

OEHHA had asked the committee to examine the reliability of a key German study used by OEHHA to 
identify the health protective level for Cr VI and the PHG for total chromium. The study, published in 
1968, is the only one of its kind that has examined long-term cancer risks from ingestion of Cr VI. 
Previous UC peer reviews of the PHG document had deemed the German study data as appropriate for 
deriving the PHG for total chromium. However, OEHHA was aware of the study's limitations and for 
that reason had asked the committee to examine it. The committee's report states that the study should 
not be used to assess cancer risks from Cr VI for several reasons. OEHHA no longer plans to use the 
study in future risk assessments on Cr VI because the committee presented information that a virus 
contracted by mice used in the study could have caused lesions observed by the German researchers and 
interpreted as chromium-induced tumors. 
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The committee proposes that California should continue to consider its current drinking water standard 
(maximum contaminant level) of 50ug/L for total chromium to be protective of public health.' 
OEHHA is in the process of developing a separate PHG for Cr VI, which is expected to be complete by 
the Spring of 2003. That PHG will be used by DHS to develop a California drinking water standard for 
Cr VI. Legislation recently signed into law requires DHS to adopt a Primary MCL for Cr VI by 
1 January 2004. 

Arsenic -New Federal MCL and Information on Health Effects 

On 3l0ctober 2001,USEPA adopted a new final drinking water MCL for arsenic of 10u g 5  The 
former MCL for arsenic of 50u g 5  (ppb) was developed by the US Public Health Service in 1942. It 
did not reflect current information on the health effects of arsenic, including bladder, lung and skin 
cancer, inhibition of tissue respiration, skin and mucus membrane irritation and necrosis, central and 
peripheral neurotoxicity, peripheral vascular disease, and reproductive and developmental toxicity. In 
January 2001,USEPA adopted the new federal MCL for arsenic of 10ug/L. But in May, USEPA 
delayed the effective date of the new standard in order to conduct reviews of the scientific and economic 
analyses on which the new MCL was based. 

In September 2001,a subcommittee of the National Research Council (NRC) released their review of 
the toxicologic basis for the new drinking water standard. The NRC report confirmed the finding that 
recent studies of arsenic in humans, taken together with earlier studies, "provide a sound and sufficient 
database showing an association between bladder and lung cancers and chronic arsenic exposure in 
drinking water, and they provide a basis for quantitative risk assessment." "In addition, recent studies 
increase the weight of evidence for an association between internal cancers and arsenic exposure 
through drinking water!' "Taiwanese and other human studies include data on exposures at arsenic 
concentrations relatively close to some U.S. exposures. Consequently, the extrapolation is over only a 
relatively small range of arsenic concentrations." Shorter extrapolations decrease the uncertainty of 
numerical cancer risk estimates. The report also cited increasing evidence that chronic exposure to 
arsenic in drinking water may also be associated with health effects other than cancer. 

"In summary, the subcommittee concludes that recent studies and analyses enhance the confidence in 
risk estimates that suggest chronic arsenic exposure is associated with an increased incidence of bladder 
and lung cancer at arsenic concentrations in drinking water that are below the current MCL of 50ug5.  
The results of this subcommittee's assessment ...suggest that the risks for bladder and lung cancer 
incidence are greater than the risk estimates on which EPA based its January 2001 pending rule." The 
subcommittee found that men and women who daily consume water containing 3 u g 5  of arsenic have 
about a 1 in 1,000increased risk of developing bladder or lung cancer during their lifetime. At 10ug/L, 
the new drinking water standard adopted by USEPA, the risk is greater than 3 in 1,000.Additional 
information on the federal arsenic drinking water standard may be found on the internet at 
http:Nwww.epa.govlsafewater/arsenic.html. The NRC report may be viewed on the internet at 
http://www.nap.edu/catalog/lO194.html. 

California legislation recently signed into law requires OEHHA to adopt a Public Health Goal for 
arsenic in drinking water by the end of 2002 and requires DHS to adopt a revised Primary MCL for 
arsenic no later than 30June 2004. OEHHA is already in the process of preparing the draft PHG, which 
will consider the same epidemiologic studies cited in the NRC report. The high cancer potency from 

The USEPA Integrated Risk Information System (IRIS) database contains a reference dose for non-cancer health effects 
from Cr VI, which is equivalent to 21 ugiL in drinking water. 
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these studies "yields a 1-in-a-million risk level in the low part per trillion range," according to Dr. 
Robert Howd, Chief of the Water Toxicology Unit of OEHHA. "Protection against all other effects 
(particularly stroke, heart disease, and hypertension), including an adequate margin of safety, requires a 
level in the low part per billion range. It should be noted that the arsenic level which would be 
protective against cancer is far below the limit of detection, which is about three parts per billion." The 
new PHG and the new drinking water standard adopted by USEPA will be factored into the 
development of the revised California drinking water standard by DHS. 

Cancer Risk Level for Quinoline 

In September, USEPA published new toxicologic criteria for the chemical quinoline in the Integrated 
Risk Information System (IRIS) database. The one-in-a-million incremental cancer risk level for 
quinoline in drinking water is 0.01 ugL. Quinoline is a derivative of coal tar that is used in medicine 
and chemical manufacture. IRIS may be viewed on the internet at www.epa.gov/iris/. 

Cancer Risk Level for Chloroform 

In October, USEPA published new toxicologic information on chloroform in IRIS. Chloroform is one 
of the trihalomethanes formed when raw water containing organic matter is chlorinated to remove 
pathogens. USEPA has deleted the one-in-a-million incremental cancer risk level for chloroform from 
IRIS, based on new information regarding the mode of action for cancer from chloroform exposure. 
USEPA now considers the reference dose (RfD) for noncancer health effects from chloroform of 
70 ugL to be adequately protective of public health for cancer effects by the oral route because the 
mode of action for both cancer and noncancer health effects appears to be cytotoxicity -general 
toxicity to cells. This causes the dose-response relationship for cancer to have a threshold, below which 
cancer is not expected to occur. The RfD appears to be significantly below this cancer risk threshold. 

New and Revised Drinking Water Action Levels 

In August, DHS published a new toxicity-based Action Level for the solvent carbon disulfide of 
160 ugL. At the same time, the Action Level for vanadium was revised to 50 ugL to account for data 
suggesting that a greater proportion of potential vanadium exposure for California residents comes from 
drinking water, as compared with other sources such as food. Action Levels are health-based advisory 
levels for chemicals that do not yet have primary Maximum Contaminant Levels (MCLs). More 
information on Action Levels may be found on DHS' web site at www.dhs.ca.gov/ps/ddwem/chemicals/ 
AL/actionlevels.htm. 

IRIS criteria, Action Levels and other toxicologic limits may be used to evaluate compliance with 
narrative water quality objectives for Toxicity in the Basin Plans, as these objectives relate to beneficial 
uses involving human exposures (e.g., municipal and domestic supply or "MUN). Therefore, ambient 
groundwater or surface water with chemical concentrations above these criteria could be interpreted as 
violating water quality objectives if the waters are designated MUN. 

Selecting Among Available Numerical Limits 

The text Selecting Water Quality Goals at the beginning of the Water Quality Goals report provides 
information on how numerical limits may be used to implement narrative water quality objectives. 
However, it appears that many persons still have trouble selecting appropriate limits. The San Francisco 
Bay Regional Board has developed a manual of Risk Based Screening Levels for soil and water to guide 
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the assessment of contaminated sites. That manual uses default rules or algorithms for selecting among 
numerical limits. Such algorithms may also help users of the WaterQualiv Goals report. The 
following concepts should guide the derivation of such algorithms. 

To be defensible, selected limits should be chosen so as to implement all applicable water quality 
objectives in the appropriate Basin Plan. For each constituent, the process involves three steps: 

1) Select a single numerical limit to satisfy each water quality objective or portion thereof. 

2) Select the lowest of the numerical limits from step (1). 

3) Select the larger of 

a) the numerical limit chosen in step (2) and 

b) the natural background level of the constituent.' 

These steps should provide a water quality numerical limit which if equaled or exceeded in ambient 
water, indicates that pollution has occurred. This is the least stringent limit below which ambient water 
would be in compliance with applicable water quality standards. It should be noted that antidegradation 
policies may require that more stringent limits be applied to ambient water quality, where the natural 
background level was not selected in step (3) above. 

In step (I), with respect to toxicity information, there is a preference for: 

Purely risk-based limits over risk-management based limits, unless the water quality objective 
mandates the use of a risk-management based limit (e.g., the Chemical Constituent objectives 
mandates compliance with ~alif irniaPrimary and Secondary MCLs); 

Limits developed and/or published by California agencies over those developed by federal 
agencies or other organizations (to be consistent with regulatory actions of our sister agencies); 

Limits that reflect peer reviewed science (avoid using draft or provisional limits, unless nothing 
else is available); 

Limits that reflect current science (e.g., IRIS numbers over USEPA health advisories). 

Avoid using Proposition 65 limits. These limits are in conflict with other health-based limits in drinking 
water in California (i.e., PHGs and other health-based criteria from which MCLs are derived). The 
intent of Proposition 65 is to do two things: 

Provide warnings to persons prior to significant exposure to carcinogens and reproductive 
toxicants, and 

Prohibit significant discharges of these chemicals into sources of drinking water. 

The intent of Proposition 65 is not to designate "safe" levels of these chemicals in drinking water. Other 
programs exist in California for that purpose, including the Public Health Goal program. 

' For the NPDES program and for other situations where it is not clear that background conditions represent true "natural 
background" (i.e., conditions have not been influenced by controllablewater quality factors), the limit chosen in step (2) 
should be imposed even where background levels are less stringent. According to the SWRCB Policyfor 
Implementation of Toxics Standarchfor InlandSurface Waters,Enclosed Bays, and Estuaries of California (SIP), the 
water quality objective becomes the effluent limit in such cases. In SIP Section 1.4, Calculationo f  Effluent Limitations, 
Step 2 (page 6), when the water quality criterion (C), is less than the background concentration (B), then the effluent 
limit (ECA) is set at the criterion (C), not at the background concentration (B). 
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The general guidance above may be used to generate algorithms to help in selecting the most appropriate 
water quality numerical limits. Because some limits for groundwater and surface water differ 
significantly, separate algorithms are presented below. 

An Algorithm for Groundwater 

For chemicals in groundwater, the following water quality objectives and applicable numerical limits 
normally apply: 

*:* Chemical Constituents Objective (each of thefollowing apply separately) 

> California Primary and Secondary MCLs (lowest of these) 

9 Numerical water quality objective from the Basin Plan 

> Concentrations that indicate impairment of any beneficial use 

Agricultural use protective limits 

0:. Toxicity Objective 

> Purely human health-risk based limits, normally in thefollowing hierarchy 

OEHHA Public Health Goal 

CalEPA cancer potency factor at the one-in-a-million risk level 

California State Action Level based on toxicity 

USEPA IRIS criteria, select the lowest of 

one-in-a-million cancer risk estimate 

reference dose 

USEPA Health Advisory, select the lowest of 

one-in-a-million cancer risk estimate 

lifetime non-cancer limit 

USEPA MCL Goals (non-zerovalues on&) 

Other health-risk based limits (check dates and basis before using these) 

National Academy of Sciences criteria 

t one-in-a-million cancer risk estimate 

t drinking water health advisory 

Proposition 65 levels 

t Tastes and Odors Objective 

> Taste- and odor-based limits, normally in thefollowing hierarchy 

California Secondary MCL 

California State Action Level based on taste & odor 
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Federal SecondaryMCL 

USEPA National Ambient Water Quality Criterion based on taste & odor 
(do not use iflimit is based on tainting ofJishJesh) 

Other taste & odor thresholds from the peer reviewed literature 

First, select one limit for each of the items above that begin with an arrow (9). Second, take the lowest 
of those limits. The result should be a limit that applies all applicable water quality objectives. (Note: 
Natural background levels and antidegradation policies may modify this selection.) See also A Note of 
Caution,below. 

An Algorithm for Inland and Estuarine Surface Waters 

Different numerical limits apply to surface waters. Additional beneficial uses -for example, those that 
protect aquatic life -normally apply. There are additional constraints on surface water standards than 
on groundwater standards. The California Toxics Rule (CTR) and National Toxics Rule (NTR) contain 
promulgated and enforceable numerical limits for California inland and estuarine surface waters. CTR 
and NTR criteria preempt our interpretation of the narrative water quality objectives with respect to the 
toxicity of chemicals to humans and aquatic life. For example, if the CTR contains a human health 
protective criterion for the chemical of interest, it has precedence over the use of the Public Health Goal 
to interpret the narrative Toxicity objective with respect to human health protection. Likewise, if the 
CTR includes an aquatic life protective criterion, it supersedes any USEPA recommended aquatic life 
criteria for the same chemical, even if the latter are newer or more stringent numbers. The CTRNTR 
constraint does not apply to groundwater. In addition, the CTR, NTR and USEPA Recommended 
Ambient Water Quality Criteria for human health protection should not be applied to groundwater, 
because they are derived assuming exposure through consumption of both water and fish/shellfish. 

California Toxics Rule and National Toxics Rule 

9 Criteria for human health protection 
(use criteriafor drinking water sources, consumption of water plus aquatic organisms, 
unless the MUN beneficial use has specijkally been de-listedfor the water body) 

9 Criteria for aquatic life protection 
(use the criterion with the longest averagingperiod unless morefrequent sampling 
justifies using criteria with shorter averagingperiods) 

Chemical Constituents Objective (each of thefollowing apply separately) 

9 California Primary and SecondaryMCLs (lowest of these) 

9 Numerical water quality objective from the Basin Plan 
(may supercede CTR or NTR criteria ifapproved by USEPA) 

9 Concentrations that indicate impairment of any designated beneficial use 

Agricultural use protective limits 
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$ Toxicity Objective 

9 Purely human health-risk based limits, normally in thefollowing hierarchy 
(applies only ifthere are no CTR or NTR criteriafor human healthprotection) 

OEHHA Public Health Goal 

Cal/EPA cancer potency factor at the one-in-a-million risk level 

California State Action Level basedon toxicity 

USEPA IRIS criteria, select the lowest of 

one-in-a-million cancer risk estimate 

reference dose 

USEPA Health Advisory, select the lowest of 

one-in-a-million cancer risk estimate 

lifetime non-cancer limit 

-. USEPA MCL Goals (non-zero values only) 

Other health-risk based limits (checK dates and basis before using these) 

National Academy of Sciences criteria 

t one-in-a-million cancer risk estimate 

4 drinking water health advisory 

Proposition 65 levels 

9 Aquatic life protective limits, normally in the following hierarchy 
(appliesonly ifthere are no CTR or NTR criteriafor aquatic lifeprotection) 

m California Department of Fish and Game criteria 
(use the criterionwith the longest averagingperiod unless morefrequent 
samplingjustifes using criteria with shorter averagingperiod$ 

USEPA Recommended Ambient Water Quality Criteria 
(use the criterion with the longest averagingperiod unless morefrequent 
samplingjustGes using criteria with shorter averagingperiods) 

03 Tastes and Odors Objective 

9 Taste- and odor-based limits, normally in the following hierarchy 

California Secondary MCL 

= California State Action Level based on taste & odor 

= Federal Secondary MCL 

USEPA National Ambient Water Quality Criterion based on taste & odor 

other taste & odor thresholds from the peer reviewed literature 
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First, select one limit for each of the items above that begin with an arrow (9).Second, take the lowest 
of those limits. The result should be a limit that applies all applicable water quality objectives. (Note: 
Natural background levels and antidegradation policies may modify this selection.) 

A Note of Caution 

Automatically selecting numerical limits by algorithm will not always generate the most appropriate 
limit. If specific beneficial uses do not apply, then limits protective of those uses should not be 
considered. It may make sense to deviate from the hierarchies listed above in specific cases. We may 
have information that certain numerical limits are outdated or are in dispute (see the discussion of PHGs 
for chromium, above). For example, boron has a DHS Action Level of 1000 u g L  and a reference dose 
from IRIS equal to 630 ug/L in drinking water. Normally, we would prefer using a California number 
over one from USEPA. However, the Action Level list from DHS cites the reference dose from IRIS as 
its source of the toxicologic information. Included is a note that DHS simply "rounded off' the value 
from 0.6 to 1 mgL. This manner of rounding appears to defy logic. Perhaps a risk-management 
decision prevented the Action Level from being set at the toxicity -based level. In any case, the IRIS 
reference dose is more precise. So, for boron I would recommend using the IRIS reference dose instead 
of the DHS Action Level to implement the narrative Toxicity objective. What this example shows is 
that, while an algorithm may be a good place to begin the selection process, other information may need 
to be brought to bear on the final selection of water quality numerical limits. 

Disclaimer 

The recommended procedures discussed herein are not, nor intended to be Board policy, but rather an 
explanation of the staff practice of interpreting and applying standards and criteria for use in the Board's 
programs for water quality protection. 

Updating Your Copy of Water Quality Goals 

Please make the following changes to your copy ofA Compilation of Water Quality Goals, August 2000 
edition, to reflect the new information discussed above: 

Inorganics Page 1 

Carbon disulJde: Add entry of "160" for California State Action Level -Toxicity. 

Nickel: Change the California Public Health Goal entry to read "12" and delete the footnote. 

Chromium (Ill): Delete the California Public Health Goal entry. 

Chromium (VI): Delete the California Public Health Goal entry. 

Chromium (total): Delete the California Public Health Goal entry of 2.5, leaving the footnote 
"(134)". 

Inorganics Page 2 

Chromium (VI): Delete the entry for CalEPA Cancer Potency Factor and replace it with the 
footnote "(1 34)". 
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Inorganics Page 7 

Uranium: Change the California Public Health Goal entry to read "0.5 ugiL = 0.43 pCiiL (162)". 

Vanadium: Change the California State Action Levels -Toxicity to read "50". 

Organics Page 14 

Chloroform: Add entry of "70(108)" for IRIS Reference Dose. Delete the entry for One -1n-a- ' 

Million Incremental Cancer Risk Estimates for Drinking Water - USEPA Integrated Risk 
Information System (IRIS) and change the footnote to read "(B2,108)." 

Organics Page 73 

Simazine: Change the California Public Health Goal entry to read "4" and delete the footnote. 

Tetrachloroethylene (PCE): Change the California Public Health Goal entry to read "0.06" and 
delete the footnote. 

Organics Page 74 

Add a new line for Quinoline and an entry of "0.01" under One-in-a-Million Incremental Cancer 
Risk Estimates for Drinking Water - USEPA Integrated Risk Information System (IRIS). 

Footnotes Page 2 

(108): Change this footnote to read "The reference dose (RD)for noncancer health effects is also 
considered adequately protective of public health for cancer by the oral route of exposure, on the 
basis of the nonlinear dose response for this chemical and the mode of action for both cancer and 
noncancer effects having a common link through cytotoxicity." 

(134): Change this footnote to read "Withdrawn." 

Add footnote (162) that reads "For natural uranium." 

Please contact me by phone at (916) 255-3123 or CalNet 8-494-3123 or by e-mail at 
marshaj@rb5s.swrcb.ca.govif you have questions or comments on the information presented herein. 

cc: Frances McChesney, Catherine George, and Emma Suarez, Office of the Chief Counsel, SWRCB 

mailto:marshaj@rb5s.swrcb.ca.gov



